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SECTI ON 02100

DI VERSI ON AND CONTRCL OF WATER

PART 1 GENERAL

1.

1 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmttals
Di version and Control of Water Plan; G RE

Pl an describing the proposed nethods to protect each constructi on work
areas from storm runoff.

.2 REQUI REMENT

2.1 Cener al

Al'l permanent construction shall be carried on in areas free fromwater.
Water in varying quantities may be flowing in natural washes throughout the
I ength of the project, as a result of rainfall or flow from upstream
wat er sheds sources. Stormrunoff from watersheds can be rapid and, during
peri ods of rain, flash flooding may be expected. The project consists of

i mprovenents to a natural drainage course.

Wthin 10 days after receipt of Notice to Proceed, the Contractor shal
submt a Diversion and Control of Water Plan showi ng the nethod that he
proposes to use to divert water fromeach working area. 1In addition, the
Contractor shall indicate:

a) The order of work proposed to provide a continuous flood drai nage
system duri ng construction.

b) Related or conflicting itens of work necessarily requiring

coordi nation and/ or staged construction, particularly involving

mai nt enance of traffic through the area of channel crossing at Rai nbow
Bl vd, Tioga Way, and Buffalo Drive, and construction of the parallel
det our roads.

The responsibility for damage to any part of the permanent work shall be

set forth in the CONTRACT CLAUSE: PERM TS AND RESPONSI BI LI TIES. Danmge al
work (including tenporary construction), utilities, materials, equipnent,
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and plant shall be repaired to the satisfaction of the Contracting Oficer
at the Contractor's expense, regardl ess of the of such damage.

1.2.2 Di versi on Requi renents

The Contractor is responsible for the diversion and control of all runoff
entering the construction area. The runoff will include water originating
fromupstream urban runoff, adjacent drainages; and in addition any and
all seepage and groundwater originating within the work. The work site nay
be i nundated because of runoff. The Contractor shall be responsible for
protection of work site during tinmes of runoff by his own neans and shall
be approved by the Contracting Oficer.

1.2.3 Dr ai nage Ditches
The | ocation and depth of any drainage ditch to be constructed under this
contract shall be subject to the approval of the Contracting O ficer.
Speci al precautions shall be taken to avoid inmpairing the pernmanent
subgrade. Damaged subgrade shall be replaced in accordance with SECTI ON
02300 EARTHWORK by and at the expense of the Contractor.

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section --
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SECTI ON 02230

CLEAR SI TE AND REMOVE OBSTRUCTI ONS

PART 1  GENERAL

1.1 DEFI NI TI ONS

1.1.1 C earing
Clearing shall consist of the felling, trimmng, and cutting of trees into
sections and the satisfactory disposal of the trees and other vegetation
desi gnated for renoval, including down tinber, snags, brush, and including
t he renoval of debris piles (consisting of construction debris and/or
dunped soils, dunped gravels, dunmped rocks and dunped boul ders), and
rubbi sh and/ or trash and vehicle debris (vehicle bodies and/or vehicle
parts) occurring in the areas to be cl eared.

1.1.2 Gr ubbi ng

Grubbi ng shall consist of the renmoval and di sposal of stunps, roots |arger
than 75 mmin dianmeter, and nmatted roots fromthe designated grubbing areas.

1.2 SUBM TTALS (NOT APPLI CABLE)
1.3 ENVI RONMVENTAL PROTECTI ON

Al work and Contractor operations shall conply with the requirenents of
Secti on 01355 ENVI RONMVENTAL PROTECTI ON and Section 02300 EARTHWORK.

1.4 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON

3.1 REQUI REMENTS

3.1.1 Gener a
Except as otherw se specified, and/or indicated, areas to be cleared wll
be limted to actual excavation areas, and areas on which fills and/or
structures are to be placed. The renoval of trees, shrubs, turf, and other
vegetation outside of these areas shall be held to a minimum and care shal

be exercised not to damage any trees, shrubs, turf, or vegetation which can
be left in place.
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3.

1.2 Exi sting Structures and Cbstructions

The Contractor shall clear and grub areas of fill and excavation, and
renove and di spose of existing structures and obstructi ons necessary for
proj ect construction, except for those structures which are identified to
be protected in place as shown on the draw ngs.

.2 CLEARI NG

Al'l rubbish, waste dunps, and debris areas shall be cleared. Vegetation

i ncludi ng grasses, shrubs and weeds shall be renpbved by grading the

exi sting ground surface to a depth of 0.15 neters, except such vegetation
as may be indicated or directed to be left standing. Vegetation to be |eft
standi ng shall be protected from danage incident to clearing, grubbing, and
construction operations by the erection of barriers or by such other neans
as the circunstances require. Cearing shall also include the renoval and
di sposal of structures that obtrude, encroach upon, or otherw se obstruct

t he work.

.3 GRUBBI NG

Grubbi ng shall consist of renoving non-sal vaged roots larger than 75 nmin
diameter, matted roots, and other objectionable vegetable matter in the
required fill areas, foundation areas, and all excavation areas. In
grubbi ng roots, 610 nmdi aneter roots shall be renpbved to bel ow the depth
of the required excavation or existing ground |evel, whichever is |ower.
Depr essi ons made by grubbing shall be filled with suitable material and
conpacted to nmake the surface conformwi th the original adjacent surface of
t he ground.

.4 Trash and Construction Debris

Surface trash and construction debris nay be present at the project site.
Surface trash and construction debris shall be renmoved fromw thin the
limts of the right-of-way and tenporary constructi on easenents. This

i ncl udes the renoval of debris piles (consisting of construction debris,

m nor construction equi pmrent abandoned, and/or dunped soils, dunped
gravel s, dumped rocks and dunped boul ders), and rubbi sh and/or trash and/or
vehicl e debris (vehicle bodies and/or vehicle parts) and/or appliance
debris (whole or parts) occurring in the areas to be cl eared.

.5 Envi ronment al Assessment Requi r ement

The Contractor shall notify the Contracting O ficer 14 cal endar days prior
to the start of clearing and grubbing activities in accordance with Section
01200 GENERAL REQUI REMENTS, Paragraph ENVI RONVENTAL ASSESSMENT REQUI REMENT

.6 DI SPOSAL OF GRUBBED AND REMOVED MATERI AL

Trash, construction debris, debris piles, rubbish, vehicle debris,
appl i ance debris and nmaterial fromgrubbing, that is designated as scrap
shal | becone the property of the Contractor, and shall be renoved fromthe
site. Scrap and unsatisfactory soils and materials and unstable soils and
materials as described in Section 02300 EARTHWORK, paragraph DI SPCSI Tl ON
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AND DI SPOSAL OF EXCAVATED MATERI ALS, shall becone the property of the

Contractor, and shall be renoved fromthe site. D sposal shall be in
accordance with the requirenments of Section 01355 ENVI RONVENTAL PROTECTI ON

-- End of Section --
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SECTI ON 02300

EARTHWORK

PART 1 GENERAL

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

U S. ARMY CORPS OF ENG NEERS (USACE)

CCE EM 385-1-1 (1996) Safety and Health Requirenents
Manual

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soils
ASTM D 1556 (2000) Density and Unit Weight of Soil in

Pl ace by the Sand- Cone Met hod

ASTM D 1557 (2000) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-nfcu.m))

ASTM D 2216 (1998) Laboratory Determ nation of Water
(Moi sture) Content of Soil and Rock

ASTM D 2487 (2000) dassification of Soils for
Engi neering Purposes (Unified Soil
O assification Systen)

ASTM D 2922 (1996el) Density of Soil and
Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)

ASTM D 4914 (1994) Density of Soil and Rock in Place
by the Sand Repl acenent Method in a Test
Pit.

ASTM D 5030 (1994) Density of Soil and Rock in
Pl ace by the Water Replacenent Method in a
Test Pit.

2 SUBM TTALS
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CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office

that will review the submttal for the Governnent. The "RE" designhates
that the Resident Ofice will review the submttal for the Governnent.
Submit the following in accordance with Section 01330, SUBM TTAL PROCEDURES:

SD-01 Preconstruction Submittals
Excavation Plan; G RE

The Contractor shall submt his excavation plan to the Contracting Oficer
in conformance with paragraph EXCAVATI ON PLAN

Haul Route Plan; G RE.

The Contractor shall submit a haul route plan for removal of required
excavated materials and for placing required fill materials.

SD- 02 Shop Drawi ngs
Shop Drawi ngs; G RE

The contractor shall submt for approval shop draw ngs showi ng the proposed
nmet hod of bracing which he intends to use to protect existing property.

Expl osi ve Storage Location; G RE
The contractor shall submit to the Contracting O ficer draw ngs show ng the
| ocation, access to and type of construction of the proposed storage
magazi ne for expl osives, and cap house.

Pre-construction topographic survey of the entire project site.

The contractor shall submt to the Contracting O ficer pre-construction
surveys of the entire project site shown on the draw ngs.

Post - constructi on topographic survey of the entire project site.

The contractor shall submt to the Contracting O ficer post-construction
surveys of the entire project site for each of the conpacted fill work and
the stockpiled filled work shown on the draw ngs.

SD- 05 Design Data
Bl ast Data Report.

The Contractor shall submt Pre- and Post-Blast Reports which shall contain
all of the pertinent data on the location by station, ground surface

el evation in the area of the blast; diameter, spacing, depth, over-depth,
pattern and inclination of blast holes; the type, strength, anount,

di stribution and powder factor for the explosives to be used and actually
used per hole and per blast; the sequence and pattern of del ays, and
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description and purpose of special nethods.
SD- 06 Test Reports
Field Density Tests; G RE.
Treating of Conpacted Fill Materials; G RE
Copies of all laboratory and field test reports shall be submtted to the

Contracting O ficer on approved forns within 24 hours of the conpletion of
the tests.

.3 DEGREE COF COVPACTI ON

Degree of conpaction shall be expressed as a percentage of the nmaxi mum
density obtained by the test procedure presented in ASTM D 1557.

.4 DEFI NI TI ON OF UNSATI SFACTORY NATERI ALS

Unsatisfactory materials include but are not limted to those nmaterials
containing roots and other organic matter, trash, debris and materials
classified in ASTM D 2487, as Pt, OH, O., CH M, and naterials too wet to
support construction equi prent.

PART 2 PRODUCTS

2.

1 SO L STABI LI ZER PRODUCT

The dust palliative/soil stabilizer shall be a m xture of plaster and
natural fiber mulch. The cellulose fiber nmulch shall be produced from
grindi ng cl ean whol e wood chi ps, or fiber produced from ground newsprint
with a | abel ed ash content not to exceed 7 percent. The plaster shal
consi st of naturally occurring high purity processed gypsum and additives.
The gypsum shal |l be produced froma mined or quarried source. The gypsum
shal | be processed to be conposed of crushed dry calciumsulfate

hem hydrate having a purity of not |less than 88 percent. The shi pping

i nvoi ces for the gypsumshall state the gypsumis purity content, dry

wei ght, and source of manufacture. Processed gypsumthat has becone
partially air set, lunpy, or caked shall not be used. The Contractor shal
add a color pignent to the dust palliative/soil stabilizer slurry at the
time of application. Apply color pignent to natch existing soil color at
the site, at the application rate recommended by the nmanufacturer. Col or
can be natched using the "Davis Col ors" chart by Soil-Tech, Las, Vegas,
Nevada, or equal. The gypsum and additives shall be furnished either in
bags or bul k and be acconpanied by bills of |ading and shi pping

i nvoi ces. The plaster/cellulose fiber nmulch shall be applied at a rate of
6.75 tonnes of plaster mxed with 2.242 tonnes of fiber per hectare.

PART 3 EXECUTI ON

Prior to the start of construction work (including clear site and renobve
obstructions, the Contractor shall conduct a pre-construction topographic
survey of the entire project site in accordance with Section 01200 GENERAL
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REQUI REMENTS par agr aph CONTRACTOR S SURVEYS

At the end of all work associated with this section, the Contractor shal
conduct a post-construction topographic survey of the entire project site
in accordance with Section 01200 GENERAL REQUI REMENTS par agr aph
CONTRACTOR S SURVEYS

3.1 EXCAVATI ON, GENERAL

Excavation shall consist of the renpoval of every type of naterial
encountered in the designated areas or fromareas directed. The nmteri al
to be removed nay include but is not limted to hardpan, silt, sand,

gravel , cobbles and boul ders, cenmented silt/sand/gravel/cobbl es/ boul ders

wi th various degrees of cenentation, caliche, asphalt, vegetation, trash,
and other debris. Slope lines indicated on the drawings for tenporary cuts
do not necessarily represent the actual slopes to which the excavation nust
be made to safely performthe work. Unforeseen conditions may dictate that
the tenporary cut slope shall be nade to the actual slope to which the work
can be safely perforned. Measurenent and payment for excavation wll be
made in accordance with Section 01270. Excavation for pernmanent cuts shal
be made to the slope lines indicated. Excavation will likely require

ri ppi ng or other rock-excavation techni ques, which may include bl asting,
and shall be performed in a manner which will not inpair the subgrade. Use
of heavy tractors equi pped with a ripper tooth, hoe-rans, and hydraulic or
pneurmati c rock breaker could be necessary to excavate highly cenented
soils. Rock or cenented material fromrequired excavation to be used in
conpacted fills and backfills shall be crushed or otherw se reduced in size
to neet gradation requirenments prior to placenent or stockpiling. Except
as otherw se specified, the finish surface of subgrades shall be smpoth and
shall not vary nore than 25 mmfrom i ndi cated grade, except at areas to
recei ve concrete where finished surfaces of subgrade shall not vary nore
than 12.5 mmfromindi cated grade. Prior to comenci ng excavation, the
Contractor shall subnit his Excavation Plan to the Contracting O ficer

Al'l subgrade excavations will be inspected by the Contracting O ficer prior
to placenent of any fill materials.

3.1.1 Excavation Pl an

Prior to commenci ng excavation, the Contractor shall submit his plan for
excavation to the Contracting O ficer for acceptance. The plan nust show
all proposed | ocations of excavation operations utilizing methods involving
bl asti ng, headache balling, hoe ranmi ng, or other techniques as may be
applicable. In addition, the plan nust include the results of a
pre-excavati on survey, a detailed blasting plan (if applicable) perforned
by a certified blasting consultant, and a seismc nonitoring plan. The
excavation plan shall be updated and resubmitted to the Contracting O ficer
any time the Contractor proposes altering his nethods. The Contractor's
net hods for excavation are solely his responsibility. Approval of the

excavation plan by the Contracting Oficer will in no way limt the
Contractor's liability regarding property damaged by this operations, nor
will it alter the Contractor's sole responsibility for the safety of his

operations. The Contractor shall be responsible for all danage caused by
hi s excavati on operations and be responsible for answering all conplaints.
The Contractor shall provide the Contracting Officer with 30 days advance
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war ni ng of the use of excavation techniques which nay lead to property
damage to allow for review of the proposed techni ques, to confirmgenera
conpliance with these specifications, and to allow nonitoring of the
excavati ons met hods.

3.2 EXCAVATI ON, BLASTI NG

Any net hod used to excavate the structure or channel using expl osives shal
be subject to the approval by the Contracting Oficer

3.2.1 CGeneral Requirenents

The drilling and bl asting program and net hods shall be the m ni mum
necessary to break up the rock and/or caliche/cenmented alluviuminto

bul | dozer - nanageabl e si zed pieces for renoval. Only the ninimum strength
expl osive that will acconplish the fracturing will be allowed. If nultiple
charges are deened necessary, they will be sequenced to produce good
breakage of the rock or caliche/cenented alluvium and reduce airbl ast
(sonic inpacts) and ground vibrations to mninmal levels. |In the design of
the blasting pattern, no blastholes will be permtted within 60 neters of

an active tortoise or Gla Monster burrow. A qualified desert tortoise
ecologist is required to be present during all blasting operations to
ensure that there are no occupied burrows and/or to renbve tortoises or
Gla Mnsters fromthe surface or burrows within the 60 meter limt. The
desert tortoise ecologist will provide a short report with field notes to
the Contracting Officer. The desert tortoise ecologist will be provided by
the Contractor as his own expense. Additional restrictions may be inposed
during the hibernation period (15 Novenber through 15 March) to protect

hi bernating tortoises, if necessary and directed by the Contracting
Oficer. The Contractor shall strictly conply with all State and | ocal
regul ati ons regardi ng construction blasting (e.g., Uniform Standard
Specifications for Public Wrks Construction Of-Site Inmprovenents, Cark
County Area, Nevada, Third Edition, subsections 107.10, 203.03.03, and

208. 03. 01, and Engi neer Manual (EM 1110-2-3800, including all notice and
reporting requirenments). Under no circunstances shall blasting be
performed within 30 neters of concrete that has been placed | ess than seven
days. Blasting within 30 neters of concrete older than seven days wll be
permtted only if approved by the Contracting Oficer

3.2.2 Bl asti ng

Prior to drilling for each blast, the Contractor shall submt a Pre-Bl ast
data report plan on an approved form which includes the pertinent data on
the location by station, ground surface elevation in the area of the blast;
di aneter, spacing, depth, overdepth, pattern and inclination of blast

hol es; the type, strength, anount, distribution and powder factor for the
expl osi ves used per hole and per blast; the sequence and pattern of del ays,
and description and purpose of special nethods. The |oading of hol es shal
be done in the presence of a Governnent inspector. Acceptance by the
Contracting O ficer of the Pre-Blast data report plan will not relieve the
Contractor of his sole responsibility to produce satisfactory results as
set forth in these specifications. Drilling and blasting shall be done
only to the depth, anpbunt, and at such | ocations, w th explosives of such
guantity, distribution and density that will not produce unsafe or danaged
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rock and/or caliche/cemented alluvium surfaces or danage beyond the

prescri bed excavation limts. Wen a drilling and blasting programresults
in danage to the excavation, or to natural or man-nmde features, or is
injurious to wildlife and habitat, the Contractor will be required to
devi se and enpl oy net hods which will prevent such damage. The revision nay

i ncl ude speci al nmethods such as presplit and zone blasting, shallowlifts,
reduction in size of individual blasts, small dianeter blast holes, closely
spaced bl ast hol es, reduction of explosives, greater distribution of
expl osi ves by use of decking and prinmacord or variation in density of
expl osi ves.

3.2.2.1 Bl asting Nearby Structures and Utility Lines

Blasting will not be permitted close to the existing structures and utility
lines. Contractor shall use other rock excavation techni ques, and depl oy
al | neans necessary to break-out and renpve | ayers of highly cenented soils
nearby the structures and utility lines. Contractor shall coordinate with
utility owners prior to excavation and blasting in the vicinity of utility
lines.

3.2.3 Over shooti ng

The Contractor shall use controlled blasting techniques so as not to
overshoot. All possible care shall be exercised in drilling and bl asting
operations to prevent formation of discontinuities and to mninize
over-break and bl ast damage of adjacent unexcavated ground and structures.
Any material outside the authorized linmts which may be shattered or

| oosened because of blasting shall be renpved and/or re-conpacted by the
Contractor at his expense. Shattered or |oosened material bel ow the bottom
limts of the required excavation shall be uniformy distributed and
conpacted or otherw se disposed of in a manner satisfactory to the
Contracting O ficer. The Contractor shall discontinue any nethod of

bl asti ng which | eads to overshooting or is dangerous to the public,
destructive of natural or man-nade features, or is injurious to wildlife
and habitat.

3.2. 4 Pre-excavation Survey

The Contractor shall performa pre-excavation survey which shall include as
a mnimum detailed exam nation of adjacent structures, including video
taping and installation of crack nonitoring tape along existing structural
cracks. Also included shall be a seisnic survey performed by a certified
seismc survey firmto deternmine linting charge weights, distances to
structures, ect. for all areas where blasting is proposed and limting bal
wei ghts, height of drop, etc., for all areas where headache balls and/or
hoe ram techni ques are proposed.

3.2.4.1 Vi bration Mnitoring

During construction, the Contractor shall hire a certified seismc survey
firmto performa seisnic nmonitoring programto determ ne the effects of
any bl asting, headache ball or hoe ramuse, or any other specialized
excavation technique. Particle velocities neasured at an existing
structure or 300 neters fromthe blasting, which ever is closest, shall not
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exceed statutory limts or 12.5 millimeters per second (whether the result
of blasting or other excavation technique). |In addition to these

requi renents, the Contractor shall provide suitable vibration nonitoring
equi pnment to neasure and record ground notions at the 60 neter distance.

3.2.5 Noti fications

The Contractor shall notify each property owner and public utility conpany
havi ng structures or facilities in proximty to the site of the work of his
intention to use explosives. Such notice shall be given sufficiently in
advance to enabl e the conmpanies to take such steps as they nay deem
necessary to protect their property frominjury. Any blasting adjacent to
or crossing existing utilities shall be fully coordinated with the owner of
the effected utility to include hole spacing, |oading and vibration

3.2.6 Qualifications

During bl asting operations, the Contractor shall have on site, and in

i medi ate charge of the blasting, a |icensed blaster acceptable to the
Contracting O ficer who has had no | ess than 3 years of experience in
controll ed blasting and rock excavati on operations. Powder handl ers shal
have had no | ess than one year continuous experience in preparation and

| oadi ng of powder charges.

3.2.7 Post - Bl ast Data Reports

In addition to the reporting requirements required above, a separate Post-
Bl ast Data Report of each blast shall be prepared and furnished to the
Contracting O ficer on an approved form The report shall indicate the

| ocation of the blast by specific stationing, ground surface el evation
depth of round, pounds of explosives used by type and grade, total nunber
of | oaded holes, total pounds per delay, quantity and kind of explosive in
each hol e, nmaxi mum neasured bl ast vibration, and all other bl ast
infornation directed by the Contracting Oficer. Oiginal or legible
copies of the report shall be provided to the Contracting Oficer within 24
hours of the blast event.

3.2.8 Expl osi ves
3.2.8.1 Saf ety

The contractor shall fully conmply with Section 29, Blasting, COE EM 385-1-1
and any Local or State Laws and Regul ati ons applicable to the proposed
Bl asting Pl an.

3.2.8.2 St or age

The Contractor shall submit to the Contracting O ficer, for approval,

drawi ngs showi ng the expl osi ve storage | ocation, access to and type of
construction of the proposed storage magazi ne for expl osives, and cap
house. The expl osives storage nagazine and other facilities nmay be | ocated
on project lands if a satisfactory |ocation can be found and is approved by
the Contracting Oficer. The Contractor shall maintain the expl osive
storage area at his own expense. The expl osives storage nmgazi ne shall be
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securely | ocked when not in use.
3.3 PRESERVATI ON OF PROPERTY

Al'l excavation operations shall be conducted in such a nmanner that concrete
structures, enmbanknents, utilities, or other facilities and i nprovenents
which are to remain in place permanently will not be subjected to

settl enent or horizontal novenent. The Contractor shall furnish and
install sheet piling, cribbing, bul kheads, shores, or whatever neans may be
necessary to adequately support material carrying such inprovenents or to
support the inmprovenents thensel ves and shall maintain such neans in
position until they are no |onger needed. Tenporary sheet piling,

cri bbi ng, bul kheads, shores or other protective neans shall remain the
property of the Contractor and when no | onger needed shall be renmoved from
the site. The Contractor shall subnit for approval shop draw ngs show ng
proposed met hod of bracing which he intends to use. Al shoring and
braci ng shall be designed so that it is effective to the bottom of the
excavation, and shall be based upon cal cul ati on of pressures exerted by
(and the condition and nature of) the materials to be retained, including
surcharge inparted to the side of the trench by equi pnent and stored
materials. Renoval of shoring shall be perforned in such nmanner as not to
di sturb or danmmge the finished concrete or other facility.

3.4 EXCAVATI ON FOR STRUCTURES

Excavation within the vicinity of existing structures, utilities, roads,

and drai nage pipes to remain in place shall be performed in a nanner to
prevent danage to the structure. Earth banks and facilities to remain in

pl ace shall be supported as necessary during excavation. Potential for
damage resulting fromsevere vibration may |limt the Contractor's

operations or choice of equipnent. 1In general, unless otherw se shown or
specified, the actual side slopes shall be in accordance with COE EM 385-1-1

3.5 EXCAVATI ON CHANNEL

Channel excavation consists of the renpval of all naterials within the
I ines and grades indicated.

3.6 REMOVAL OF UNSATI SFACTORY NMATERI ALS

The renoval of unsatisfactory materials which are unsatisfactory for the
foundati on of the channel, or other structures, nay be required in certain
areas. For definition of unsatisfactory naterials see paragraph
DEFI NI TI ON OF UNSATI SFACTORY MATERI ALS. Channel subgrade nmterials that
cannot be brought to 95% conpaction after scarification, shall be renoved.
The Contractor will be required to excavate any such areas to the depth
directed and backfill the renpbval areas with conpacted fill conforming to
the requirenents of Paragraph GENERAL REQUI REMENTS FOR COVPACTED FI LLS AND
COVPACTED BACKFI LLS

3.7 DI SPCSI TI ON AND DI SPOSAL OF EXCAVATED NMATERI ALS

Excavated naterials suitable for required fills shall be placed in
tenporary stockpiles or used directly in the work. Excess satisfactory

SECTI ON 02300 Page 10



UPPER FLAM NGO DI VERSI ON CHANNEL DACW9- 02- B- 0009

excavated material that are not utilized as part of the shall be processed
as necessary, haul ed and placed in the designated disposal site. Material
to be placed in disposal site shall be free fromtrash, debris, and
hazardous substance. Materials characrerized as unsatisfactory soi

i ncludi ng trash, dunped debris and denolition products and materials
suspect ed of having characteristics of hazardous and/or toxic waste shal
beconme the property of the contractor and shall be renoved fromthe project
site in accordance with requirenents Section 01355 ENVI RONVENTAL PROTECTI ON
and Section 01200 GENERAL REQUI REMENTS. No excavated material or waste of
any kind shall be renpbved beyond the project limts under this contract

wi t hout the express witten authority of the Contracting Officer. Prior to
placing material, the approved stockpile area(s) shall be cleared of trash
and vegetation. Vegetation shall be renpved by gradi ng the existing ground
surface to a depth of 150 mm Any stockpiles shall be placed in a manner
to preclude ponding of water. Natural ground and surface soils and
materials thus excavated and renoved will then be designated as either:

i. Muterials to be salvaged, or

ii. Scrap and unsatisfactory materials and soils and unstable
materials and soils to be treated as specified above and in Section
02230 CLEAR SI TE AND REMOVE OBSTRUCTI ONS.

3.7.1 Haul ed Excavated Materi al
The Contractor shall have a haul route plan within the project limts,

i ncludi ng removal of required excavated materials and placing fill
materi al s and hauling of excess excavated materials. The haul route plan

shall be submtted to the Contracting O ficer for approval. Haul routes
for transport of the excess excavated material shown on the drawi ng are
approxi nate. The Contractor will be responsible for obtaining all permts

and |icenses necessary to haul material off-site. The Contractor will
provide to the Contracting O ficer three copies of the proposed street hau
route plan for transport of all excess excavated nateri al

3.8 OVERCUT

Except as otherw se specified or specifically ordered in witing, any
overcut or excavation beyond the |ines and grades indicated in the plans
(or as directed) shall be backfilled with conpacted fill conformng to the
Par agr aph GENERAL REQUI REMENTS FOR COVPACTED FI LLS AND COVPACTED BACKFI LLS,
or concrete conformng to the Section 03301 CAST-1 N PLACE STRUCTURAL
CONCRETE. Subgrades shall be prepared in accordance wi th paragraph
SUBGRADE PREPARATI ON. The Contractor shall expect to overbuild and trim
back the conpacted fill required to backfill overcuts nmade at trapezoida
channel sections. All excavating, backfilling, conmpacting of backfill, and
concreting occasioned thereby shall be by the Contractor at no additiona
cost to the Government. Any overcut under existing or newly constructed
channel s and structures shall be backfilled with concrete.

3.9  COVPACTI ON EQUI PMENT
Conpaction shall be acconplished by tanping roller, rubber tired roller

vi bratory conpactor or nechanical tanpers. Al equipnent, tools, and
machi nes shall be naintained in satisfactory working condition at al
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times. Conpaction equi pnent shall be suitable for consistently producing
uni form soil densities.

3.10 GENERAL REQUI REMENTS FOR COVPACTED FI LLS AND COVPACTED BACKFI LLS
3.10.1 Cont r ol

Moi sture-density relations shall be established by the Contractor. The
soi|l used for each nmaxi numdensity test shall be classified in accordance
with ASTM D 2487 and shall include a particle size analysis in accordance
with ASTM D 422. At |east one five point naxi mumdensity test shall be
made for every 10 field density tests. Field density test shall be
perfornmed by the Contractor at the frequency established in paragraph Field
Control, and in such locations to insure that the specified density is
bei ng obtained. Mbisture-density relations and field densities shall be
reported on approved forns. One copy of density data |ess dry weight
determ nati ons shall be provided on the day each test is taken. The
conpleted field density tests report shall be provided with the Contractor
Quality Control Report on the work day following the test. Al data
related to the treating of conpacted fill materials shall be submitted to
the Contracting O ficer on approved fornms within 24 hours of the conpletion
of the tests.

3.10.1.1 Laboratory Control

Moi sture-density relations shall be established by the Contractor. One

noi sture-density relation shall be made for each classification, blend or
change in classification of soil naterials encountered. Approval of

noi sture-density relations shall be obtained prior to the conpacting of any
material in the work. The noisture-density relations shall be determ ned
in a laboratory in accordance with ASTM D 1557.

a. The desired anpbunt of mixing water will be added for each
conpaction test specinen, nmxed well, and the nixture will be placed in
a container with an airtight cover and allowed to cure for 24 hours. A
shorter curing tine nay be all owed where tests show that shortening the
curing tinme will not affect the results.

3.10.1.2 Fiel d Control

Field in-place density shall be determ ned in accordance with ASTM D 1556.
The field noisture content shall be determined in accordance with ASTM D
2216. Determ nation of in-place densities using the nuclear nethod ASTM D
2922 may be used to supplenent the sand cone density tests ASTM D 1556.
When ASTM D 2922 is used, the calibration curves shall be checked and

adj usted using only the sand cone nethod as described in ASTM D 1556. \When
mat eri al contain considerable anbunt of rock or coarse gravel in-place
density test nethod ASTM D 4914 or ASTM D 5030 shall be used. At |east one
adj acent sand cone test shall be perforned for every five nuclear density
tests performed. |If field density tests determ ned by the nucl ear nethod
vary by nore than 0.1 kil onewtons per cubic nmeter from conparison sand-cone
tests, and are consistently high or low, adjustrment of the calibration
curve i s necessary.
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a. In-Place Densities

(1) One test per 750 cubic neters, for the first 7,500 cubic neters of
materi al and one test for each 1,500 cubic neters thereafter, or

fraction thereof, shall be made of each lift of fill or backfill areas
conpacted by other than hand-operated nachines. At |east one test
shal|l be made in each 600 nmm | ayer of conpacted fill or backfil

processed as a unit and not |ess than one test shall be made in each
area. One test per 300 cubic neters, or fraction thereof, shall be
made of each lift of fill or backfill areas conpacted by hand-operated
machi nes. The contractor CQC shall nmaintain a log of all tests, which
will, updated and subnitted to the contracting officer on a weekly
basis. The test log shall include: Test nunber (if retest shal

i nclude retest nunber), date, feature of work, station and offset,

el evation, weight of wet soil, weight of dry soil, percent of
conpaction, optimum noisture content, naxi mumdry unit wei ght, soi
classification, in-place density test nethods either sand-cone or

nucl ear densi neter.

(2) One test per 400 cubic neters, or fraction thereof, shall be nade
of each lift of fill or backfill areas conpacted by hand-operated
machi nes. The Contractor CQC shall nmaintain a log of all tests which
wi || updated and submitted to the Contracting O ficer on a weekly

basis. The test | og shall include: Test nunber (if retest shall include
retest number), date, feature of work, station and offset, weight of
wet soil, weight of dry soil, percent of conpaction, optinmm noisture

content, maxi mumdry unit weight, soil classification, in-place density
test methods either sand-cone or nucl ear densineter.

3.10.2 Settling of Fills or Backfills with Water
Settling of fills or backfills with water will not be permtted.
3.10.3 FI LL MATERI AL

Fill naterial shall be obtained fromthe required excavation. Materials
consi dered unsatisfactory for use as conpacted fill include but are not
limted to those materials containing roots and other organic matter,

trash, debris, chunks or clunps of cenented material. WMaterials classified
in ASTM D 2487 as WH, CH, Pt, OH, and OL are al so consi dered unsatisfactory
for use as conmpacted fill. Satisfactory fill material shall contain no

st one whose greatest dinension is nmore than 3/4 the lift thickness. The
Contractor shall expect to break-down, crush or otherw se process required

excavation material for use as fill material due to the cenentation of
in-situ soils. The fill material shall have sufficient ambunt of fine
material to fill the voids between coarser aggregate and shall conformto

the foll owi ng requirenents:

Sieve Size (MIIlineters) Percent by Wei ght Passing
150 100
75 80 - 100
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3.

4.75 70 - 35

Material for conpacted fill behind concrete structures, channel walls, and
around box culverts shall contain |ess than 30 percent by wei ght passing
the .075 nm sieve and shall contain no particle larger than 76 mm

.10. 4 Pl acenent

Fill material shall not be placed agai nst concrete which has not been in
pl ace at |least 14 days or until the concrete has attained a strength of
17. 2 negapascal s when tested in accordance with the Section 03301
CAST- | N- PLACE STRUCTURAL CONCRETE. Fill shall not be placed over covered
channel s (roof decks) until the concrete has obtained 70% of the contract
requi red design strength. Heavy equi prent shall not be operated over pipes
and buried structures until at least 600 mmof fill material have been

pl aced and conpacted over them |Material fromthe top of the pipe or
buried structure to 600 nm above pipe or buried structure shall be
conpacted by nmechani cal tanpers or other equi pnent approved by the
Contracting Oficer. Conpacted fill shall be placed with suitable

equi prent in horizontal |ayers which before conpaction, shall not exceed
300 mMmin depth for rubber-tired or vibratory rollers, 200 nmin depth for
tanmping rollers, 100 mmin depth when nmechanical tanpers are used. The
Contractor may vary the layer thickness within these linmts for nost
efficient operations. Material containing stones shall be placed in a
manner to prevent the stones fromstriking the concrete structures and to
prevent the formation of voids.

.10.5 Moi st ur e Cont ent

Mat erial shall have a uniform noi sture content while being placed and
conpacted. Water shall be added at the source, if required, or by
sprinkling each |ayer of material during placement. Uniformdistribution
of noisture shall be obtained by disking, harrow ng, or otherw se
mani pul ating the soil during and after tinme water is added. Materi al
contai ning an excess of moisture shall be manipulated with suitable

i npl enents to facilitate maxi mum aeration and shall be pernmitted to dry to
t he proper consistency before being conpacted. Fill shall have a maxi num
noi sture content of not nore than 2 percent above optimumand a mni num
noi sture content of not |ess than 2 percent bel ow opti nmum

.10.6 Conpacti on

No | ayer of fill shall be conpacted before the practicable uniformnoisture
content has been obtained. Scarified areas shall be conpacted as specified
for the fill placed thereon. Rollers will not be pernitted to operate
within 300 mm of channel or structure walls or over buried structures unti
the conpacted fill over the top of the structures has reached a depth of
600 nm Compaction equi pnent shall be so operated that structures are not
damaged nor overstressed during conpacti on operations. Mechanical tanpers
shal | be used for conpaction of fill material adjacent to structures where
rolling equi pnent is inpracticable for use in conpaction

11 COVPACTED FI LL, CHANNEL
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3.11.1 I nvert
3.11.1.1 Preparation for Placing

The foundation for the conpacted fill to be placed shall be cleared of al
exi sting obstructions, vegetation and debris. Any trash or debris shall be
removed in accordance with Section 02230 CLEAR SI TE AND REMOVE
OBSTRUCTI ONS.  Unsatisfactory or unstable (too wet) material and soils not
neeting the requirenents for fill material shall be renoved where directed.
The existing surfaces for the conpacted fill at the channel site shall be
scarified to a depth of 150 mm and proofrolled by four passes of the
conpaction equi pnent. The subgrade for the channel shall be prepared in
accordance with paragraph SUBGRADE PREPARATI ON

3.11.1.2 Conpaction

Each | ayer of the naterial shall be conpacted to not |ess than 95 percent
of maxi num density, per ASTM D 1557.

3.11.2 Behi nd Channel Walls
3.11. 2.1 Limtati ons on Equi prent

The gross wei ght of any piece of equi pnent, or the conbi ned wei ght of any
conbi nati ons of equi pnent coupl ed together, used to place, noisten and/or
conpact fill behind channel walls and up to 600 nm above the top of covered
sections shall not exceed 16,000 kil ograns, including dynam c forces
produced by vibratory equi pnment. Equi prent used to conpact the fill behind
t he channel walls shall be of such size as to be capable of operating in
the area between the cut slope and the channel wall. Conpaction equi prent
will not be required to operate at elevations |ower than 600 nmm above the
top of wall footings. This equipnment shall be of such size as to be
capabl e of operating in the area between the cut slope and the channel wal
at any point 600 nm above the top of the heel of wall footings.

3.11.2. 2 Constructi on Bal ance

Fills behind wall on one side of the channel shall not exceed by nore than
1.5 nmeters the height of the fill behind the opposite channel wall at any
time during construction (except restricted by design).

3.11.2.3 Conpacti on

Each layer of fill behind channel walls, shall be conpacted to not |ess
than 90 percent of naxi num density, per ASTM D 1557. The top 300 nm of the
mai nt enance road adjacent to the channel wall shall be conpacted to not

| ess than 95 percent of maxi num density per ASTM D 1557.

3.11.2. 4 Trimm ng
The top of fill adjacent to channel walls shall be trimred to the |ines
i ndicated on the drawings with a tolerance of plus or mnus 25 mm Any

materi al | oosened by trinm ng shall be reconpacted and the area noi st ened
and conpacted with one pass of a snpoth-wheeled roller. Tolerances shal
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apply after rolling. Fill slopes shall be trinred to a uni form alignnent
at the top of the bermand reasonably uniform sl ope at or outside the |ines
shown on the draw ngs.

3.11.2.5 Backfill Against Pl ywood at Ends of Pipe and Sewer Stubs

Pl ywood shall be braced or otherw se held flush against the end of the pipe
during backfilling. The Contractor shall make sure the plywood is of
sufficient size to adequately cover the pipe or sewer stub opening. The
Contractor shall attach blocks or shins to roughly fit the inside dianeter
of the pipe to assure that the plywood is not displaced during backfilling.

3.11.3 Conpacted Fill Over Covered Channe
3.11. 3.1 Gener a

No fill material shall be placed over the top of the covered channel until
all voids at the sides of the covered channel have been filled as descri bed
bel ow, and until all caved material has been conpacted to the specified
density to the top of the roof slab

3.11.3. 2 Mat eri al

Materials for filling voids shall be clean sand, free of trash, organic
materials, debris, and with 100 percent passing the 4.75 nm si eve and not
nore than 10 percent passing the 150 nm si eve.

3.11.3.3 Pl acenent

The first layer of fill over the concrete box section shall be 300 mMmin
t hi ckness and shall be conpacted with a rubber-tired or vibratory roller
havi ng a maxi num wei ght if 9,000 kil ograns. The remai nder of the fill
shal | be deposited in 150 mmlayers and conpacted with rubber-tired or
vibratory rollers, or other approved equi pnent with a maxi nrum wei ght of
9,000 kil ograns until the structure has a cover of at |east 600 nm The
remai nder of the conpacted fill shall be placed as specified in paragraph
COWPACTED FI LL, CHANNEL of this section

3.11.3. 4 Contractors Option
If the Contractor elects to leave the inside forns and shoring in place,
perm ssion will be granted to place fill material 48 hours after concrete
has been pl aced.

3.11.3.5 Conpacti on
Each layer of fill on top of the covered channel shall be conpacted to not
| ess than 95 percent of maxi num density, per ASTM D 1557. Conpacted Fill
under streets and nai ntenance roads shall be conpacted per paragraph
COVWPACTED FI LL, ROADWAY.

3.11. 4 Conpacted Fill, Roadway

3.11. 4 Conpaction
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Fill shall be conpacted to not |ess than 95 percent of naxi num density per
ASTM D 1557 for the width of all traveled ways plus 1 nmeter on each side
t her eof .

3.11.4.2 Trimm ng
Al'l street and mai ntenance road shoul ders and si de slopes shall be tri med
to the lines indicated on the drawings with a tol erance of plus or mnus 25
mllineters. Any material |oosened by trimmng shall be reconpacted and the
area noi stened and conpacted with one pass of a snpoth-wheeled roller
Tol erances shall apply after rolling. Fill slopes shall be trimmed to a
reasonably uniform slope at or outside the lines shown on the draw ngs.

3.12 BACKFI LL

3.12.1 Structural Backfil

3.12. 1.1 Locati on

Backfill shall consist of all fill against and/or around structures, except
conpacted fill, channel

3.12. 1.2 Mat eri al

Backfill material shall be obtained fromthe required excavation as
approved by the Contracting Oficer. In general, the best nateria

avail able will be designated as backfill and fill about structures.
Backfill may consist of sand, gravelly sand, and silty sands. O ganic
material, silt, clay, broken concrete or pavenent, boul ders and ot her
unsatisfactory material shall not be used. Backfill for structures shal

not contain any stones |larger than 75 mm

3.12.1.3 Pl aci ng
Backfill material shall not be placed against concrete which has not been
in place at |east 14 days or until the concrete has attained a strength of

17. 2 negapascal s when tested in accordance with Section 03301 CAST-I| N PLACE
STRUCTURAL CONCRETE

3.12.1. 4 Conpacti on

Conpaction shall be not |ess than 95 percent of maxi mum density, per ASTM D
1557 unl ess noted or shown ot herw se.

3.13 SUBGRADE PREPARATI ON

3.13.1 Subgrade for Channe
Subgrade preparation for channel shall include subgrade preparation for
areas to receive concrete, aggregate base course and/or bitum nous paving
for streets, access roads, mintenance roads, turnarounds, and invert

access ranps. All trash and debris shall be renpved in accordance with
Section 02230 CLEAR SI TE AND REMOVE OBSTRUCTI ONS. After the channel has
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been excavated to rough grade, the entire channel invert, invert access
ranp, and other area indicated above shall be scarified to a depth of 0.15
neters, noisture conditioned and proofrolled by 4 passes of the conpaction
equi pnment and trimred to a uniform grade and snpbothed with a steel -wheel ed
roller to nake the subgrade ready to receive concrete. |f the subgrade is
di sturbed by the Contractor's operations or is overexcavated, or is soft or
yi el ding, the subgrade shall be restored to grade and conpacted to a
density of 95 percent of naxi num density, per ASTM D 1557. The fi ni shed
surface of the subgrade shall not be nore than 13 mm above the indicated
grade at any point when tested with a 3 neters straightedge.

3. 14 SO L STABI LI ZER

Al'l exposed excavation and fill surfaces and disturbed surface areas in the
proj ect area not covered by concrete or asphalt or |andscapi ng work

i ncludi ng revegetation shall be treated with a soil stabilizer for soi
stabilization and dust control with the concentrations stated in paragraph
SO L STABI LI ZER PRODUCT after construction is conpleted. The soi

stabilizer shall be watered in per the manufacturer's recomendati ons.

Processed gypsumthat has becone partially air set, lunpy, or caked shal
not be used. The plaster/cellulose fiber mulch shall be applied at a rate
of 6.75 tonnes of plaster mxed with 2.242 tonnes of fiber per hectare.

The plaster/cellulose fiber nmulch stabilizer shall fornmulate a protective
crust-like barrier within 4 to 8 hours after application. Application of
the plaster/cellulose fiber nmulch stabilizer shall not be pernmtted when
weat her conditions are unsuitable for concrete placenent in accordance wth
Section 03301 CAST-1 N PLACE STRUCTURAL CONCRETE

-- End of Section --
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SECTI ON 02316

EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 1556 (2000) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 1557 (2000) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-nfcu.m))

ASTM D 2487 (2000) dassification of Soils for
Engi neering Purposes (Unified Soi
O assification Systen)

.2 MEASUREMENT AND PAYMENT

No separate paynent will be nmade for trench excavation and trench backfl
for utilities. Al costs in connection therewith shall be included in the
contract prices for itens to which the work applies.

.3 DEGREE COF COVPACTI ON

Degree of conpaction shall be expressed as a percentage of the nmaxi mum
density obtained by the test procedure presented in ASTM D 1557.

.4 SUBM TTALS

Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 06 Test Reports

Field Density Tests; G RE.
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Testing of Backfill Materials; G RE

Copies of all laboratory and field test reports within 24 hours of the
conpl etion of the test.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GW GP, GM CC, SW SP, SM SC and CL.

2.1.2 Unsatisfactory Materials

Materials which do not conply with the requirenments for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills, trash, refuse, or backfills from previ ous construction.
Unsatisfactory material also includes material classified by ASTM D 2487 as
CH, PT, OH, WMH, and OL and satisfactory material which contains root and
other organic matter. The Contracting Oficer shall be notified of any
contam nated material s.

2.1.3 Cohesi onl ess and Cohesive Materials

Cohesionless materials shall include materials classified in ASTM D 2487 as
GWN GP, SW and SP. Cohesive materials shall include materials classified
as GC, SC, M, CL, M4, and CH Materials classified as GMand SM shall be
identified as cohesionless only when the fines are nonpl astic.

2.1. 4 Unyi el ding Materi al

Unyi el ding material shall consist of rock and gravelly soils with stones
greater than 75 mllineters in any dinmension or as defined by the pipe
manuf act urer, whichever is snaller.

2.1.5 Unst abl e Materi al

Unstable material shall consist of materials too wet to properly support
the utility pipe, conduit, or appurtenant structure.

2.1.6 Sel ect Granul ar Materi al

Sel ect granular material shall consist of well-graded sand, gravel, crushed
gravel, crushed stone or crushed slag conmposed of hard, tough and durable
particles, and shall contain not nore than 10 percent by wei ght of material
passing a 0.075 mm nesh sieve and no | ess than 95 percent by wei ght passing
the 25 mm sieve. The naxi mum al | owabl e aggregate size shall be 13
mllineters, or the maxi mum size recommrended by the pi pe manufacturer,

whi chever is smaller.

2.1.7 Initial Backfill Material
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Initial backfill shall consist of select granular naterial or satisfactory
materials free fromrocks 25 mllinmeters or larger in any di nension or free
fromrocks of such size as recommended by the pipe nanufacturer, whichever
is smaller. When the pipe is coated or wapped for corrosion protection
the initial backfill material shall be free of stones |arger than 13
mllineters in any di mension or as reconmended by the pi pe manufacturer,

whi chever is smaller.

2.2 PLASTI C MARKI NG TAPE

Pl astic marking tape shall be acid and al kali-resistant polyethylene film
150 mmwide with mni mumthickness of 0.100 nm Tape shall have a m ni num
strength of 12.1 MPa |l engthwi se and 10.3 MPa crosswi se. The tape shall be
manufactured with integral wires, foil backing or other neans to enable
detection by a netal detector when the tape is buried up to 1 neter deep
The tape shall be of a type specifically manufactured for narki ng and

| ocating underground utilities. The nmetallic core of the tape shall be
encased in a protective jacket or provided with other neans to protect it
fromcorrosion. Tape color shall be as specified in TABLE 1 and shal |l bear
a continuous printed inscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

Yel | ow. Gas, QOI, Dangerous Materials

O ange: Tel ephone, Tel egraph, Tel evision
Police, and Fire Comuni cati ons

Bl ue: Wat er Systens

G een: Sewer Systens

PART 3 EXECUTI ON
3.1 EXCAVATI ON

Excavation shall be perforned to the Iines and grades indicated.

Excavation shall consist of the renpoval of every type of naterial
encountered. The material to be renpved may include but is not limted to
hardpan, silt, sand, gravel, cobbles and boul ders, cenented silt/sand/
gravel / cobbl es/ boul ders (cenented nmaterials) with various degrees of
cenentation, caliche, rock, asphalt, vegetation, trash, and other debris.
Excavation may require ripping or other rock-excavation techniques. Use of
the heavy tractors equi pped with a ripper tooth, hoe-rams, and hydraulic or
pneurmati c rock breaker could be necessary to excavate highly cenented
soils. Rock or cenented material fromrequired excavation to be used in
conpacted fills and backfills shall be crushed or otherw se reduced in size
to neet gradation requirenents prior to placenent or stockpiling. During
excavation, naterial satisfactory for backfilling shall be stockpiled in an
orderly manner at a distance fromthe banks of the trench equal to 1/2 the
depth of the excavation, but in no instance closer than 600 nm Excavated
material not satisfactory for backfill shall becone property of the
contractor and renoved fromthe project site. Excess (satisfactory)
excavated materials shall be haul ed, placed and conmpacted in the di sposa
site per lines and grades shown on the drawi ng sheet 30. Excess excavated
materials including rocks and cenented soils shall be processed/crushed or
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ot herwi se reduced in sizes not exceedind 3/4 of the Iift thickness, prior
to hauling and placing in disposal site. Gading shall be done as may be
necessary to prevent surface water fromflowi ng into the excavation, and

any water accunul ating shall be renoved to maintain the stability of the

bottom and sides of the excavation. Unauthorized overexcavation shall be
backfilled in accordance with paragraph BACKFI LLI NG AND COVMPACTI ON at no

additional cost to the Government.

3.1.1 Trench Excavation Requirenents

The trench shall be excavated as recomended by the manufacturer of the
pipe to be installed. Trench walls below the top of the pipe shall be

sl oped, or nmade vertical, and of such width as reconmended in the
manufacturer's installation manual. Were no manufacturer's installation
manual is available, trench walls shall be nade vertical. Trench walls
nore than 1.5 neters high shall be shored, cut back to a stable slope, or
provi ded with equival ent means of protection for enployees who may be
exposed to nmoving ground or cave in. Vertical trench walls nore than 1.5
nmeters high shall be shored. Trench walls which are cut back shall be
excavated to at |least the angle of repose of the soil. Special attention
shal |l be given to slopes which may be adversely affected by weather or

noi sture content. The trench width below the top of pipe shall not exceed
600 mm plus pipe outside dianeter (O.D.) for pipes of less than 600 mm

i nsi de dianeter and shall not exceed 900 nm plus pi pe outside dianeter for
sizes larger than 600 nminside dianeter. Were reconmended trench widths
are exceeded, redesign, stronger pipe, or special installation procedures
shall be utilized by the Contractor. The cost of redesign, stronger pipe,
or special installation procedures shall be borne by the Contractor w thout
any additional cost to the Governnent.

3.1.1.1 Bott om Preparati on

The bottons of trenches shall be accurately graded to provide uniform
beari ng and support. The trench subgrade shall not vary nmore than 13
mllineters fromthe indicated grade. Stones of 75 millineters or greater
i n any dinmension, or as recomended by the pipe manufacturer, whichever is
snal l er, shall be renpved to avoid point bearing.

3.1.1.2 Rermoval of Unyi el ding Materi al

Where overdepth is not indicated and unyielding material is encountered in
the bottomof the trench, such material shall be renoved 150 millineters
bel ow the required grade and replaced with suitable naterials as provided
i n paragraph BACKFI LLI NG AND COVPACTI ON

3.1.1. 3 Renoval of Unstable Materia

Where unstable material is encountered in the bottom of the trench, such
material shall be renoved to the depth directed and repl aced to the proper
grade with select granular material as provided in paragraph BACKFI LLI NG
AND COWMPACTI ON.  Wien renoval of unstable naterial is required due to the
Contractor's fault or neglect in perfornmng the work, the resulting
materi al shall be excavated and replaced by the Contractor without
additional cost to the Government.

SECTI ON 02316 Page 6



UPPER FLAM NGO DI VERSI ON CHANNEL DACW9- 02- B- 0009

3.1.1.4 Excavation for Appurtenances

Excavation for manhol es, catch-basins, inlets, or simlar structures shal
be of sufficient size to permt the placenent and renoval of forms for the
full length and width of structure footings and foundati ons as shown. Rock
shal | be cleaned of |oose debris and cut to a firmsurface either |evel,
stepped, or serrated, as shown or as directed. Loose disintegrated rock
and thin strata shall be renpved. Renoval of unstable nmaterial shall be as
speci fi ed above. When concrete or nasonry is to be placed in an excavat ed
area, special care shall be taken not to disturb the bottom of the
excavation. Excavation to the final grade |evel shall not be nmade until
just before the concrete or nasonry is to be placed.

3.1.1.5 Jacki ng, Boring, and Tunneling

Unl ess ot herwi se indicated, excavation shall be by open cut except that
sections of a trench may be jacked, bored, or tunneled if, in the opinion
of the Contracting Officer, the pipe, cable, or duct can be safely and
properly installed and backfill can be properly conpacted in such sections.

3.1.2 St ockpi | es

St ockpi |l es of satisfactory shall be placed and graded as specified.

St ockpil es shall be kept in a neat and well drained condition, giving due
consideration to drainage at all tinmes. The ground surface at stockpile

| ocations shall be cleared, grubbed, and seal ed by rubber-tired equiprent,
excavated satisfactory and unsatisfactory nmaterials shall be separately
stockpiled. Stockpiles of satisfactory nmaterials shall be protected from
contam nati on which nay destroy the quality and fitness of the stockpiled
material. |If the Contractor fails to protect the stockpiles, and any

mat eri al becones unsatisfactory, such material shall be renpved and

repl aced with satisfactory material from approved sources at no additiona
cost to the Governnment. Locations of stockpiles of satisfactory materials
shal | be subject to prior approval of the Contracting Oficer

3.2 BACKFI LLI NG AND COWPACTI ON
Backfill material shall consist of satisfactory material, select granular
material, or initial backfill material as required. Backfill shall be
pl aced in | ayers not exceeding 150 mm | oose thickness for conpaction by
hand operated nmachi ne conpactors, and 200 mm | cose thickness for other than
hand operated nmachi nes, unless otherw se specified. Each |ayer shall be
conpacted to at |east 90 percent naxi mumdensity in accordance with ASTM D
1557.

3.2.1 Trench Backfil

Trenches shall be backfilled to the grade shown. The trench shall not be
backfilled until all specified tests are perforned.

3.2.1.1 Repl acenment of Unyielding Mteri al

Unyi el ding material renmoved fromthe bottomof the trench shall be repl aced
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with select granular nmaterial or initial backfill naterial
3.2.1.2 Repl acement of Unstable Materi al

Unstable material renoved fromthe bottomof the trench or excavation shal
be replaced with select granular material placed in |ayers not exceedi ng
150 mm | oose t hi ckness.

3.2.1.3 Beddi ng and Initial Backfil

Beddi ng material type and thickness shall be in accordance with pipe

manuf acturer recomrendations. Initial backfill material shall consist of
sel ect granular material and shall be placed and conpacted w th approved
tanpers to a height of at |east one foot above the utility pipe or conduit.

The backfill shall be brought up evenly on both sides of the pipe for the
full length of the pipe. Care shall be taken to ensure thorough conpaction
of the fill under the haunches of the pipe.

3.2.1. 4 Fi nal Backfi |

The renmai nder of the trench shall be filled with satisfactory material and
conpacted to at |east 90 percent naxi mumdensity in accordance with ASTM D
1557 except, top 1 neter under under the roadways and nai ntenance roads

shal | be conpacted to not |ess than 95% of maxi mum density per ASTM D 1557.

3.2.2 Backfill for Appurtenances

After the manhole, catch basin, inlet, or simlar structure has been
constructed and the concrete has been allowed to cure for 14 days, backfil

shal |l be placed in such a manner that the structure will not be danaged by
the shock of falling earth. The backfill material shall be deposited and
conpacted as specified for final backfill, and shall be brought up evenly

on all sides of the structure to prevent eccentric |oading and excessive
stress.

3.3 SPECI AL REQUI REMENTS

Speci al requirenents for both excavation and backfill relating to the
specific utilities are as foll ows:

3.3.1 Gas Distribution
Trenches shall be excavated to a depth that will provide not |ess than 450
nm of cover in rock excavation and not |ess than 600 nm of cover in other
excavation.

3.3.2 Wat er Lines
Trenches shall be of a depth to provide a mnimumcover of 750 mllineters
fromthe existing ground surface, or fromthe indicated finished grade,

whi chever is |lower, to the top of the pipe.

3.3.3 Pl asti c Marking Tape
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Warni ng tapes shall be installed directly above the pipe, at a depth of 450
mllineters below finished grade unl ess ot herw se shown.

3.4  TESTING

Testing shall be the responsibility of the Contractor and shall be
perfornmed at no additional cost to the Governnent.

3.4.1 Testing Facilities

Tests shall be performed by an approved comercial testing | aboratory or
may be tested by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and
approved by the Contracting Oficer. The first inspection shall be at the
expense of the Governnent. Cost incurred for any subsequent inspection

requi red because of failure of the first inspection will be charged to the
Contractor.

3.4.2 Testing of Backfill Materials
Classification of backfill materials shall be determined in accordance with

ASTM D 2487 and the noisture-density relations of soils shall be determ ned
in accordance with ASTM D 1557. A mini num of one soil classification and
one noi sture-density relation test shall be perforned on each different
type of material used for bedding and backfill.

3.4.3 Field Density Tests

Tests shall be performed in sufficient nunbers to ensure that the specified
density is being obtained. A mninmmof one field density test per lift of
backfill for every 200 cubic neters of installation shall be perforned.

One noisture density relationship shall be determ ned for every 500 cubic
neters of material used. Field in-place density shall be determned in
accordance with ASTM D 1556. Trenches i nproperly conpacted shall be
reopened to the depth directed, then refilled and conpacted to the density
specified at no additional cost to the Governnent.

3.4. 4 Di spl acenent of Sewers

After other required tests have been perforned and the trench backfil
conpacted to 600 mllineters above the top of the pipe, the pipe shall be
i nspected to determ ne whet her significant displacement has occurred. This
i nspection shall be conducted in the presence of the Contracting Oficer
Pi pe sizes larger than 900 mm shall be entered and exam ned, while smaller
di anmeter pipe shall be inspected by shining a |ight or |aser between
manhol es or manhol e | ocations, or by the use of tel evision caneras passed
through the pipe. |If, in the judgenent of the Contracting Oficer, the
interior of the pipe shows poor alignnment or any other defects that woul d
cause i nproper functioning of the system the defects shall be renedi ed as
directed at no additional cost to the Government.

-- End of Section --
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SECTI ON 02500

STATI ON MARKI NGS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS TT-P-1952 (Rev D; Canc. Notice 1) Paint, Traffic and
Airfield Marking, Waterborne (Metric)

.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Conposition Requirenents; G RE

Manuf acturer's current printed product description and Material Safety Data
Sheets (MSDS) for each type paint/col or proposed for use.

PART 2 PRODUCTS

2.

1 MATERI ALS

The paint shall be honmbgeneous, easily stirred to snoboth consistency, and
shal |l show no hard settlement or other objectionable characteristics during
a storage period of 6 nonths. Paints shall conformto FS TT-P-1952, col or
non-fadi ng black. Station marking paints shall conmply with applicable
state and local |laws enacted to ensure conpliance with Federal Cean Air
Standards. Paint materials shall conformto the restrictions of the |oca
Air Pollution Control District. The Contractor shall subnmit the
Conposition Requirements of the paint intended for use on the project to
the Governnent for approval prior to use of the paint.

PART 3 EXECUTI ON

3.

1 SURFACE PREPARATI ON
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Al'l markings shall be painted on concrete walls (channel walls, headwalls,
abutnents, etc.). Surfaces to be marked shall be thoroughly cl eaned before
application of the marking materi al

3.2 APPLI CATI ON

Pai nt shall be applied by brush, spray, roller or any conbi nation of these
net hods to clean, dry surfaces, and only when air and pavenment tenperatures
are above 5 degrees C and | ess than 35 degrees C. Paint tenperature shal
be maintained within these same limts. New concrete shall be allowed to
cure for a period of not |ess than 30 days before applications of paint.
The Contractor shall provide guide |ines and tenplates or stencils as
necessary to control paint application. Special precautions shall be taken
in marking nunbers, letters, and synbols. Edges of narkings shall be
sharply outlined.

3.2.1 Mar ki ng

The intersection of the channel center line and | evee control line with the
center line of new, relocated, and existing facilities such as bridges and
street intersections, pole lines, underground utility crossings, side
drains, upstream and downstream limts of permanent work, and other
required information shall be marked by painting stati on nunbers and
additional identifying data as listed in the tabulation of |ocation of text
of markings. Al markings on concrete shall be in uniformcapital bl ock

| etters and nunbers, 6 inches high, 3 inches wide, and 3/4-inch width of
line. Markings on concrete walls shall be horizontal with the bottom of
the marking not |lower than 2 feet below the top of the wall

3.3 TABULATI ON OF LOCATI ON AND TEXT OF MARKI NGS
3.3.1 Abbreviations
The foll owi ng abbreviati ons shall be used where applicable.
R= Ri ght Channel Wall (I ooki ng downstream

3.3.2 Tabul ati on

Locati on of St ati on* Text of Locati on of St ati on* Text of

Mar ki ng Wal | Mar ki ng Mar ki ng Wal | Mar ki ng
R 37+21.781 9400 R 53+98. 184 14900
R 37+52. 261 9500 R 54+28. 664 15000
R 37+82. 741 9600 R 54+459. 144 15100
R 38+13. 221 9700 R 54+89. 625 15200
R 38+43. 701 9800 R 55+20. 105 15300
R 38+74. 181 9900 R 55+50. 585 15400
R 39+04. 661 10000 R 55+81. 065 15500
R 39+35. 141 10100 R 56+11. 545 15600
R 39+65. 621 10200 R 56+42. 025 15700
R 39+96. 102 10300 R 56+72. 505 15800
R 40+26. 582 10400 R 57+02. 985 15900
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* = The actual
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40+57.
40+87.
41+18.
41+48.
41+78.
42+009.
42+39,
42+70.
43+00.
43+31.
43+61.
43492,
44+22.
44+53,
44+83.
45+14.
45+44.
45+75.
46+05.
46+36.
46+66.
46+97.
47+27.
47+58.
47+88.
48+19.
48+49.
48+80.
49+10.
49+40.
49+71.
50+01.
50+32.
50+62.
50+93.
51+23.
51+54.
51+84.
52+15.
52+45.
52+76.
53+06.
53+37.
53+67.

nearest half neter.

End of Section

062
542
022
502
982
462
942
422
902
382
862
342
822
302
783
263
743
223
703
183
663
143
623
103
583
063
543
023
503
983
464
944
424
904
384
864
344
824
304
784
264
744
224
704

| ocati on of the channe

10500
10600
10700
10800
10900
11000
11100
11200
11300
11400
11500
11600
11700
11800
11900
12000
12100
12200
12300
12400
12500
12600
12700
12800
12900
13000
13100
13200
13300
13400
13500
13600
13700
13800
13900
14000
14100
14200
14300
14400
14500
14600
14700
14800
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57+33.
57+63.
57+94.
58+24.
58+55.
58+85.
59+16.
59+46.
59+77.
60+07.
60+38.
60+68.
60+99.
61+29.
61+60.
61+90.
62+21.
62+451.
62+82.
63+12.
63+43.
63+73.
64+04.
64+34.
64+64.
64+95.
65+25.
65+56.
65+86.
66+17.
66+47.
66+78.
67+08.
67+39.
67+69.
68+00.
68+30.
68+61.
68+91.
69+22.
69+52.
69+83.
70+00.

station shall be

465
945
425
905
385
865
345
825
306
786
266
746
226
706
186
666
146
626
106
586
066
546
026
506
986
467
947
427
907
387
867
347
827
307
787
267
747
227
707
187
667
148
000
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16000
16100
16200
16300
16400
16500
16600
16700
16800
16900
17000
17100
17200
17300
17400
17500
17600
17700
17800
17900
18000
18100
18200
18300
18400
18500
18600
18700
18800
18900
19000
19100
19200
19300
19400
19500
19600
19700
19800
19900
20000
20100
20155. 29
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SECTI ON TABLE OF CONTENTS

DIVISION 02 - SITE WORK

SECTI ON 02510A

WATER DI STRI BUTI ON SYSTEM

PART 1 GENERAL

1.1 REFERENCES
1.2 Pl PI NG
1.2.1 Distribution Lines 75 mm (3 Inches) or Larger
1.2.2 Supply Lines 80 mm (3 Inches) or Larger
1.2.3 Pot abl e Water Lines
1.2.4 Pl astic Piping System
1.2.5 Excavati on, Trenching, and Backfilling
1.3 UNI T PRI CES
1.3.1 Measur enent
1.3.2 Paynment
1.4 MANUFACTURER S REPRESENTATI VE
1.5 SUBM TTALS
1.6 HANDLI NG
1.6.1 Coat ed and Wapped Steel Pipe
1.6.2 Pol yet hyl ene (PE) Pipe Fittings and Accessories
1.6.3 M scel | aneous Pl astic Pipe and Fittings

PART 2 PRODUCTS

| PE

Rei nforced and Prestressed Concrete Pipe

Pl astic Pipe

.1 PE Pl astic Pipe

.2 PVC Pl astic Pipe

2.3 Oiented Polyvinyl Chloride (PVCO Plastic Pipe
Rei nforced Plastic Mirtar Pressure (RPMP) Pipe

Rei nf orced Thernosetting Resin Pipe (RTRP)

4.1 RTRP- |

.2 RTRP- | |

Ductile-lron Pipe

St eel Pipe

.1 Pi pe 80 mm (3 I nches) and Larger, Not Gl vani zed
.2 Gal vani zed Steel Pipe

6.3 Protective Materials for Steel Pipe

Copper Tubi ng

TTI NGS AND SPECI ALS

Rei nf orced Concrete Pi pe System

PVC Pi pe System

RTRP and RPMP Pi pe
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SECTI ON 02510A

WATER DI STRI BUTI ON SYSTEM

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36/ A 36M (2000) Carbon Structural Stee

ASTM A 53 (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM B 88M (1996) Seanl ess Copper Water Tube (Metric)

ASTM D 1599 (1999) Resistance to Short-Tinme Hydraulic

Failure Pressure of Plastic Pipe, Tubing,
and Fittings

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC
Conmpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM D 1785 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2241 (1996b) Pol y(Vinyl Chloride) (PVC
Pressure-Rated Pi pe (SDR Series)

ASTM D 2464 (1999) Threaded Pol y(Vinyl Chloride) (PVOQ
Pl astic Pipe Fittings, Schedule 80

ASTM D 2466 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 40

ASTM D 2467 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 80

ASTM D 2564 (1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

ASTM D 2657 (1997) Heat Fusion Joining Polyolefin Pipe
and Fittings
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ASTM D 2774 (1994) Underground Installation of
Ther nopl astic Pressure Piping

ASTM D 2855 (1996) Maki ng Sol vent-Cenented Joints with
Pol y(Vi nyl Chloride) (PVC) Pipe and
Fittings

ASTM D 2996 (1995) Fil anent-Wund "Fi bergl ass"

(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pipe

ASTM D 2997 (1999) Centrifugally Cast "Fibergl ass”
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pipe

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes
Usi ng Fl exi bl e El astoneric Seal s

ASTM D 3839 (1994a) Underground Installation of
"Fi bergl ass" (d ass- Fi ber-Rei nforced
Ther nosetting Resin) Pipe

ASTM D 4161 (1996) "Fiberglass"
(d ass- Fi ber - Rei nforced Thernosetting
Resin) Pipe Joints Using Flexible
El astonmeric Seal s

ASTM F 477 (1999) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F 1483 (1998) Oriented Poly(Vinyl Chloride),
PVCO, Pressure Pipe

ASME | NTERNATI ONAL ( ASME)

ASME B1.20.1 (1983; R 1992) Pipe Threads, Genera
Pur pose (I nch)
ASME B16.1 (1998) Cast Iron Pipe Flanges and Fl anged
Fittings
ASME B16. 3 (1992) Malleable Iron Threaded Fittings
ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes
ASME B36. 10M (1996) Wl ded and Seaml ess Wought Stee
Pi pe

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

AWM B300 (1992) Hypochlorites

SECTI ON 02510 Page 5



UPPER FLAM NGO DI VERSI ON CHANNEL DACW9- 02- B- 0009

AWM B301 (1992) Liquid Chlorine

AWM C104 (1995) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

AWM C105 (1999) Pol yet hyl ene Encasenent for
Ductile-1ron Pipe Systens

AWM C110 (1998) Ductile-lron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 mm
t hrough 1200 mMm), for Water and O her
Li qui ds

AWM Cl111 (2000) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C115 (1999) Flanged Ductile-Iron Pipe Wth
Ductile-lIron or Gray-Iron Threaded Fl anges

AWM C151 (1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Other Liquids

AWM C153 (1994; Errata Nov 1996) Ductile-lron
Conpact Fittings, 3 In. Through 24 In. (76
mm t hrough 610 mm) and 54 In. through 64
In. (1,400 mmthrough 1,600 mv for Water

Servi ce

AWM C200 (1997) Steel Water Pipe - 6 In. (150 nm
and Larger

AWM C203 (1997) Coal -Tar Protective Coatings and

Li nings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

AWM C205 (1995) Cenent-Mortar Protective Lining and
Coating for Steel Water Pipe - 4 In. (100
mm) and Larger - Shop Applied

AWM C207 (1994) Steel Pipe Flanges for Waterworks
Service - Sizes 4 In. Through 144 In. (100
mm t hr ough 3, 600 )

AWM C208 (1996) Dinensions for Fabricated Steel
Water Pipe Fittings

AWM C300 (1997) Reinforced Concrete Pressure Pipe,
Steel -Cylinder Type, for Water and O her
Li qui ds

AWM C301 (1992) Prestressed Concrete Pressure Pipe,
Steel -Cylinder Type, for Water and O her
Li qui ds
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AWM C303 (1995) Concrete Pressure Pipe,
Bar - W apped, Steel Cylinder Type

AWM C500 (1993; C500a) Metal -Seal ed Gate Val ves for
Wat er Supply Service

AWM C504 (1994) Rubber-Seated Butterfly Val ves

AWM C509 (1994; Addendum 1995) Resilient-Seated
Gate Valves for Water Supply Service

AWM C600 (1993) Installation of Ductile-lron Water
Mai ns and Their Appurtenances

AWM C606 (1997) G ooved and Shoul dered Joints

AWM C651 (1992) Disinfecting Water Mains

AWM C700 (1995) Col d-Water Meters - Displacenent

Type, Bronze Main Case

AWM C701 (1988) Col d-Water Meters - Turbine Type,
for Custoner Service

AWM C702 (1992) Col d-Water Meters - Conpound Type

AWM C703 (1996) Col d-Water Meters - Fire Service
Type

AWM C704 (1992) Propeller-Type Meters Waterworks
Appli cations

AWM C706 (1996) Direct-Readi ng, Renote-Registration
Systens for Col d-Water Meters

AWM C707 (1982; R 1992) Encoder-Type
Renot e- Regi stration Systens for Col d-\Water
Met er s

AWM CB00 (1989) Underground Service Line Valves and
Fittings

AWM C900 (1997; C900a) Pol yvinyl Chloride (PVC

Pressure Pipe, 4 In. Through 12 In., for
Water Distribution

AWM C901 (1996) Pol yet hyl ene (PE) Pressure Pipe and
Tubing, 1/2 In. Through 3 In., for Water
Servi ce

AWM C905 (1997) Pol yvinyl Chloride (PVC) Water

Transm ssion Pipe, Nominal Dianeters 14
In. Through 36 In.
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AWM C909 (1998) Ml ecularly Oiented Pol yvinyl
Chloride (PVCO Pressure Pipe, 4 IN
through 12 IN (100 nmthrough 300 mm), for
Water Distribution

AWM C950 (1995) Fiberglass Pressure Pipe

AWM M23 (1980) Manual : PVC Pipe - Design and
Installation

ASBESTOS CEMENT Pl PE PRODUCERS ASSCCI ATl ON ( ACPPA)

ACPPA Work Practices (1988) Recommended Work Practices for A/IC
Pi pe

DUCTI LE | RON Pl PE RESEARCH ASSCCI ATl ON ( DI PRA)

Dl PRA- Restrai nt Design (1997) Thrust Restraint Design for Ductile
I ron Pipe

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 24 (1995) Installation of Private Fire
Service Mains and Their Appurtenances

NFPA 49 (1994) Hazardous Chenicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flanmable

Li qui ds, Gases, and Vol atile Solids

NFPA 704 (1996) Identification of the Fire Hazards
of Materials for Energency Response

NSF | NTERNATI ONAL ( NSF)

NSF 14 (1998) Pl astics Piping Conponents and
Rel ated Materials

NSF 61 (1999) Drinking Water System Conponents -
Health Effects (Sections 1-9)

1.2 Pl PI NG

This section covers water distribution lines. Al work shall conformto
the Las Vegas Valley Water District Standard Pl ates, Draw ngs,

Speci fications and the "Uni form Design and Construction Standards for Water
Distribution Systens," UDACS, |atest edition. The Contractor shall have a
copy of the nmanufacturer's reconrendations for each material or procedure
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to be utilized available at the construction site at all tines.
1.2.1 Distribution Lines 75 mm (3 Inches) or Larger

Piping for water distribution lines 80 nmor |larger shall be ductile iron
pol yvinyl chloride (PVC through 900 mm nom nal dianmeter plastic, Oiented
PVC plastic filament-wound or centrifugally cast reinforced thernosetting
resin, reinforced plastic nortar pressure pipe, or reinforced concrete,

unl ess ot herwi se shown or specifi ed.

1.2.2 Supply Lines 80 mm (3 Inches) or Larger

Pi ping for water supply lines 80 mmor |arger shall be ductile iron

pol yvi nyl chloride (PVC plastic, through 900 mm nom nal dianeter, Oriented
PVC plastic filament-wound reinforced or centrifugally cast reinforced
thernosetting resin, reinforced plastic nortar pressure pipe, steel, or

rei nforced concrete, unless otherwi se shown or specified.

1.2.3 Pot abl e Water Lines

Pi pi ng and conponents of potable water systens which conme in contact with
the potable water shall conformto NSF 61

1.2.4 Pl astic Pi ping System

Pl astic piping systemconponents (PVC, polyethylene, thernosetting resin
and reinforced plastic nortar pressure) intended for transportation of
pot abl e water shall conply with NSF 14 and be legibly marked with their
synbol .

1.2.5 Excavation, Trenching, and Backfilling

Excavation, trenching, and backfilling shall be in accordance with the
appl i cabl e provisions of Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, except as nodified herein

1.3 UNI T PRI CES

Measur enent and paynent will be based on conpleted work perforned in
accordance with the draw ngs, specifications, and the contract payment
schedul es. Paynent will not be nade under this section for excavation
trenching, or backfilling. Paynent for such work will be made under
Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

1.3.1 Measur enent

The length of water lines to be paid for will be determ ned by nmeasuring
along the centerlines of the various sizes of pipe furnished and installed.
Pipe will be neasured fromcenter of fitting to center of fitting, from

center of water distribution line to end of service connection, and from
center of water distribution line to center of hydrant. No deduction will
be made for the space occupied by valves or fittings.

1.3.2 Paynent
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Paynment will be nmade for water lines at the contract unit price per |inear
nmeter for the various types and sizes of water lines, and will be full
conpensation for all pipes, joints, specials, and fittings, conplete in

pl ace. Paynent for fire hydrants, gate val ves, val ve boxes, and standard
val ve manholes will be made at the respective contract unit price each for
such itenms conplete in place. Payment will include the furnishing of al
testing, plant, labor, and nmaterial and incidentals necessary to conplete
the work, as specified and as shown.

1.4 MANUFACTURER S REPRESENTATI VE

The Contractor shall have a nmanufacturer's field representative present at
the jobsite during the installation and testing of PE, RTRP, and/or RPMP
pi pe to provide technical assistance and to verify that the materials are
being installed in accordance with the manufacturer's prescribed
procedures. Wen the representative feels that the Contractor is
installing and testing the PE, RTRP, and/or RPMP pipe in a satisfactory
manner, certification shall be witten to note which individuals enpl oyed
by the Contractor are capable of properly installing the pipe. The field
representative shall advise the Contractor of unsatisfactory conditions

i medi ately when they occur. Such conditions include inproper dianeter of
pi pe ends, danaged interior liner, poorly prepared joints, inproper curing
of joints, moving pipe before joints are cured, bending pipe to foll ow
abrupt changes in trench contours, |eaving pipe ends open in trench

overni ght, not properly drying joints after rain storns, exceeding

ef fective adhesive life, sharp objects in trench bed, backfill that could
damage pipe, inproper procedure for concrete encasenent of pipe, om ssion
of thrust blocks at changes in direction or any other condition which could
have an adverse effect on the satisfactory conpletion and operation of the
pi pi ng system

1.5 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Installation; G RE

The manufacturer's recommendati ons for each material or procedure to be
utilized.

Waste Water Disposal Method; G RE.

The nmet hod proposed for disposal of waste water from hydrostatic tests and
di sinfection, prior to perform ng hydrostatic tests.

Satisfactory Installation; G RE
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1

A statenment signed by the principal officer of the contracting firmstating
that the installation is satisfactory and in accordance with the contract
drawi ngs and specifications, and the manufacturer's prescribed procedures
and techni ques, upon conpletion of the project and before final acceptance.

SD- 06 Test Reports
Bacteriological Disinfection; G RE
Test results fromcomercial |aboratory verifying disinfection
SD-07 Certificates
Manuf acturer's Representative; G RE
The nane and qualifications of the manufacturer's representative and
witten certification fromthe manufacturer that the representative is
technically qualified in all phases of PE, RTRP, and/or RPMP pipe | aying
and jointing and experienced to supervise the work and train the
Contractor's field installers, prior to commencing installation
Installation; G RE
A statenment signed by the manufacturer's field representative certifying
that the Contractor's personnel are capable of properly installing the pipe
on the project.
Meters; G RE.
Manuf acturer's certificate stating that each neter furnished has been

tested for accuracy of registration and conpliance with the accuracy and
capacity requirenments of the appropriate AWM standard.

.6 HANDLI NG

Pi pe and accessories shall be handled to ensure delivery to the trench in
sound, undanmaged condition, including no injury to the pipe coating or
lining. |If the coating or lining of any pipe or fitting is damaged, the
repair shall be made by the Contractor in a satisfactory nanner, at no
additional cost to the Governnent. No other pipe or material shall be

pl aced inside a pipe or fitting after the coating has been applied. Pipe
shall be carried into position and not dragged. Use of pinch bars and
tongs for aligning or turning pipe will be permtted only on the bare ends
of the pipe. The interior of pipe and accessories shall be thoroughly

cl eaned of foreign matter before being |lowered into the trench and shall be
kept clean during | aying operations by plugging or other approved nethod.
Before installation, the pipe shall be inspected for defects. Material
found to be defective before or after laying shall be replaced with sound
material without additional expense to the Governnent. Rubber gaskets that
are not to be installed inmediately shall be stored in a cool and dark

pl ace.

6.1 Coat ed and Wapped Steel Pipe
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Coat ed and w apped steel pipe shall be handled in conformance with AWM C203.

.6.2 Pol yet hyl ene (PE) Pipe Fittings and Accessories

PE pipe, fittings, and accessories shall be handled in conformance with
AWM C901.

.6.3 M scel | aneous Pl astic Pipe and Fittings

Pol yvi nyl Chloride (PVC), Reinforced Thernopsetting Resin Pipe (RTRP), and
Rei nforced Plastic Murtar Pressure (RPMP) pipe and fittings shall be
handl ed and stored in accordance with the manufacturer's reconmrendati ons.
Storage facilities shall be classified and marked in accordance with NFPA
704, with classification as indicated in NFPA 49 and NFPA 325-1.

PART 2 PRODUCTS

2.

1 Pl PE

Pi pe shall conformto the respective specifications and other requirenents
speci fied bel ow.

1.1 Rei nforced and Prestressed Concrete Pipe

Steel cylinder reinforced concrete pipe shall conformto AWM C300, AWMW
C301, or AWM C303 and shall be designed to withstand a worki ng pressure of
not less than 1.03 MPa (150 psi) unl ess otherw se shown or specified.

. 1.2 Pl astic Pipe

.1.2.1 PE Pl astic Pipe

Pi pe, tubing, and heat-fusion fittings shall conformto AWM C901

.1.2.2 PVC Pl astic Pipe

Pi pe, couplings and fittings shall be manufactured of material conformng
to ASTM D 1784, C ass 12454B.

a. Pipe Less Than 100 mm (4 inch) Di aneter:

(1) ScrewJoint: Pipe shall conformto dinensional requirenments
of ASTM D 1785 Schedule 80, with joints neeting requirenents of

1. 03 MPa (150 psi) working pressure, 1.38 MPa (200 psi)
hydrostatic test pressure, unless otherw se shown or specified.

Pi pe couplings when used, shall be tested as required by ASTM D
2464.

(2) Elastoneric-Gasket Joint: Pipe shall conformto di nensiona
requirenents of ASTM D 1785 Schedul e 40, with joints neeting the
requirenents of 1.03 MPa (150 psi) working pressure, 1.38 MPa (200
psi) hydrostatic test pressure, unless otherw se shown or
specified, or it nay be pipe conform ng to requirenents of ASTM D
2241, elastoneric joint, with the follow ng applications:

SECTI ON 02510 Page 12



UPPER FLAM NGO DI VERSI ON CHANNEL DACW9- 02- B- 0009

Maxi mum Wor ki ng M ni nrum Hydrostatic
SDR Pressure Pressure
MPa MPa
26 0. 689 0.917
21 0. 827 1.103
17 1.034 1.379
13.5 1.379 1.834

(3) Solvent Cenent Joint: Pipe shall conformto dinensiona
requirenents of ASTM D 1785 or ASTM D 2241 with joints neeting the
requirenents of 1.03 MPa (150 psi) working pressure and 1.38 MPa
(200 psi) hydrostatic test pressure.

b. Pipe 100 through 300 nm D aneter: Pipe, couplings and fittings
shal |l conformto AWM C900, C ass 150, Cl QD pi pe di nensions,
el astoneri c-gasket joint, unless otherw se shown or specified.

c. Pipe 350 through 900 nm Di aneter: Pipe shall conformto AWM C905
unl ess ot herwi se shown or specified.

2.1.2.3 Oiented Polyvinyl Chloride (PVCO Plastic Pipe

Pi pe, couplings, and fittings shall be nanufactured of material conformng
to ASTM D 1784, O ass 12454-B. Pipe shall conformto AWM C909, C ass 150,
and to ASTM F 1483 and shall have an outside dianeter equal to cast iron
out si de di aneter.

2.1.3 Rei nforced Plastic Mortar Pressure (RPMP) Pipe

RPMP shal | be produced by centrifugal casting and shall have an OD 304 to
1219 nmequal to ductile-iron, with a 1034 kPa pressure rating and with a
m ni mum pi pe stiffness of 248 kPa. RPMP shall be in accordance with AWMA
C950.

2.1. 4 Rei nforced Thernosetting Resin Pipe (RTRP)
Pi pe shall have a quick-burst strength greater than or equal to four tines
the normal working pressure of the pipe. The quick-burst strength test
shall conformto the requirenents of ASTM D 1599.

2.1.4.1 RTRP- |
RTRP-1 shall conformto ASTM D 2996, except pipe shall have an outside
di ameter equal to cast iron outside dianeter or standard wei ght steel pipe.
The pipe shall be suitable for a normal working pressure of 1.03 MPa (150
psi) at 23 degrees C. The inner surface of the pipe shall have a snmooth
uni form continuous resin-rich surface liner conform ng to ASTM D 2996.

2.1.4.2 RTRP- I |

RTRP-11 shall conformto ASTM D 2997. Pipe shall have an outside dianeter
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equal to standard wei ght steel pipe.
2.1.5 Ductile-1ron Pipe

Ductile-iron pipe shall conformto AWM C151, working pressure not |ess
than 1.03 MPa (150 psi), unless otherwi se shown or specified. Pipe shal

be cenent-nortar lined in accordance with AWM C104. Linings shall be
standard. Wen installed underground, pipe shall be encased with 0.15 nm

t hi ck pol yethyl ene in accordance with AWM C105. Flanged ductile iron pipe
with threaded flanges shall be in accordance with AWM C115.

2.1.6 St eel Pipe
2.1.6.1 Pi pe 80 nm (3 Inches) and Larger, Not Gl vani zed

St eel pipe, not gal vani zed, shall conformto AWM C200 wi t h di nensi ona
requi renents as given in ASME B36. 10M for pipe 150 mm (6 inches) in

di ameter and |l arger, and ASTM A 53 for smaller sizes. Pipe shall be wel ded
or seam ess with plain or shoul dered and grooved ends in accordance with
AWM C606 for use with nmechanical couplings or bell-and-spigot ends with
rubber gaskets. Bell-and-spigot ends for sizes |less than 150 nm (6 inches)
di ameter shall be as required by AWM C200. The m ni mum wal | thickness of
the various sizes of pipe shall be as foll ows:

Pi pe Sizes Thi ckness
50 Mmto 76 mm 6 mMm
80 mMmmto 155 mm 13 mMm
160 mMmmto 914 mm 25 mm

2.1.6.2 Gal vani zed Steel Pipe
Gal vani zed steel pipe shall conformto ASTM A 53, standard wei ght.
2.1.6.3 Protective Materials for Steel Pipe

Protective materials for steel pipe, except as otherw se specified, shal

be nmechanically applied in a factory or plant especially equipped for the
purpose. The materials shall, unless otherw se indicated on the draw ngs,
consi st of one of the following for the indicated pipe nmaterial and size:

a. Pipe and fittings less than 80 nm (3 inches) in dianmeter shall be
t horoughly cl eaned of foreign material by wire brushing and
solvent cleaning, and then given 1 coat of coal-tar priner and 2
coats of coal-tar enanel conform ng to AWM C203; threaded ends of
pi pe and fittings shall be adequately protected prior to coating.

b. Pipe 80 nmm (3 Inches) or Larger, Not Gal vani zed:
(1) Cenent-nortar coating and lining shall conformto and shal
be applied in conformance with AWM C205. Cenent-nortar coating

and |linings shall not be used for pipe |less than 100 mm (4 inches)
in dianmeter.

SECTI ON 02510 Page 14



UPPER FLAM NGO DI VERSI ON CHANNEL DACW9- 02- B- 0009

(2) Coal-tar enanel lining, coating and w apping shall conformto
AWM C203 for materials, nethod of application, tests and
handl i ng. Non-asbestos naterial shall be used for the outerwap.

(3) Cenent-nortar lining, in lieu of coal-tar enanel |ining, my
be used with coal -tar enanel coating and w apping. Cenent-nortar
lining shall conformto and shall be applied in conformance with
AWM C205.

2.1.7 Copper Tubi ng

Copper tubing shall conformto ASTM B 88M Type K, anneal ed.
2.2 FI TTI NGS AND SPECI ALS
2.2.1 Rei nforced Concrete Pipe System

Fittings and specials required for closures, curves, bends, branches and
connections to valves, pipe, or structures shall be approved by the
Contracting Oficer and conformto the details furnished by the

manuf acturer and to AWM C300, AWM C301, or AWM C303, as applicable.

2.2.2 PVC Pi pe System

a. For pipe less than 100 nm (4 inch) dianeter, fittings for threaded
pi pe shall conformto requirenents of ASTM D 2464, threaded to
conformto the requirenents of ASME Bl.20.1 for use with Schedul e
80 pipe and fittings; fittings for solvent cenent jointing shal
conformto ASTM D 2466 or ASTM D 2467; and fittings for
el astoneri c-gasket joint pipe shall be iron conformng to AWM C110

or AWM Cl111. Iron fittings and specials shall be cenent-nortar
lined (standard thickness) in accordance with AWM C104.

b. For pipe 100 mm (4 inch) dianeter and |l arger, fittings and
specials shall be iron, bell end in accordance with AWM C110,
1. 03 MPa (150 psi) pressure rating unless otherw se shown or
specified, except that profile of bell nmay have special dinensions
as required by the pipe manufacturer; or fittings and specials nay
be of the sane naterial as the pipe with elastoneric gaskets, al
in conformance with AWM C900. Iron fittings and specials shal
be cenent-nortar lined (standard thickness) in accordance with
AWM C1l04. Fittings shall be bell and spigot or plain end pipe,
or as applicable. Ductile iron conpact fittings shall be in
accordance with AWM C153.

2.2.3 RTRP and RPMP Pi pe

Fittings and specials shall be conpatible with the pipe supplied. Filament
wound or nolded fittings up to 150 mm (6 inches) shall conformto AWM C950.

Iron fittings shall be cenent-nortar |ined in accordance with AWM C104
and shall conformto AWM C110 and AWM Cl11. Fittings shall be suitable
for working and testing pressures specified for the pipe.
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2.2. 4 Ductile-1ron Pipe System

Fittings and specials shall be suitable for 1.03 MPa (150 psi) pressure
rating, unless otherw se specified. Fittings and specials for mechanica
joint pipe shall conformto AWM C110. Fittings and specials for use with
push-on joint pipe shall conformto AWM C110 and AWM Cl111. Fittings and
specials for grooved and shoul dered end pi pe shall conformto AWM C606.
Fittings and specials shall be cenent-nortar |lined (standard thickness) in
accordance with AWM C104. Ductile iron conpact fittings shall conformto
AWM C153.

2.2.5 St eel Pipe System
2.2.5.1 Not Gal vani zed Steel Pipe

Fittings and specials shall be nade of the sane material as the pipe.
Specials and fittings my be nade of standard steel tube turns or
segnental |y wel ded sections, with ends to accommpdate the type of couplings
or joints specified for the pipe. Dinmensions of steel pipe fittings shal
be in accordance with AWM C208. The thickness and pressure rating of pipe
fittings and specials shall be not |ess than the thickness specified and
the pressure rating calculated for the pipe with which they are used.
Protective materials for fittings and specials shall be as specified for
the pipe. Specials and fittings that cannot be nechanically |ined, coated,
and wrapped shall be lined, coated, and w apped by hand, using the sane
material used for the pipe with the same nunber of applications of each
material, snmoothly applied.

2.2.5.2 Gal vani zed Steel Piping

Steel fittings shall be galvanized. Screwed fittings shall conformto ASME
B16. 3. Flanged fittings shall conformto AWM C207.

2.2.5.3 Dielectric Fittings
Dielectric fittings shall be installed between threaded ferrous and
nonferrous netallic pipe, fittings and val ves, except where corporation
stops join mains. Dielectric fittings shall prevent netal-to-netal contact
of dissimlar netallic piping el enents and shall be suitable for the
requi red working pressure.

2.2.6 Copper Tubi ng System
Fittings and specials shall be flared and conformto ASVE B16. 26.

2.3 JANTS

2.3.1 Gaskets for Reinforced Concrete Pipe
Rubber - gasket joints shall be of the type using a bell-and-spigot joint
design of steel. The gaskets shall conformto AWM C300, AWM C301, or
AWM C303, as applicable.

2.3.2 Pl astic Pipe Jointing
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2.3.2.1 PE Pi pe
Joints for pipe fittings and couplings shall be strong tight joints as
specified for PE in Paragraph | NSTALLATION. Joints connecting pipe of
differing materials shall be made in accordance with the manufacturer's
recomendati on, and as approved by the Contracting O ficer.

2.3.2.2 PVC Pi pe
Joints, fittings, and couplings shall be as specified for PVC pipe. Joints
connecting pipe of differing materials shall be made in accordance with the
manuf acturer's recommendati ons, and as approved by the Contracting O ficer.

2.3.2.3 PVCO Pi pe

Joints shall conformto ASTM D 3139. El astoneric gaskets shall conformto
ASTM F 477.

2.3.3 RPMP Pi pe

Joints shall be bell and spigot gasket coupling utilizing an el astomeric
gasket in accordance with ASTM D 4161.

2.3. 4 RTRP Pi pe

2.3.4.1 RTRP-1, Grade 1 and 2
Joints shall be bell and spigot with el astonmeric gasket, mechani cal
coupling with el astoneric gasket, threaded and bonded coupling, or tapered
bel| and spigot with conpatible adhesive. Al RTRP-I materials shall be
products of a single manufacturer.

2.3.4.2 RTRP-11, Grade 1 and 2
Joints shall be the bell and spigot type with el astoneric gasket, bell and
spigot with adhesive, butt-jointed with adhesive bonded reinforced overl ay,
nmechani cal, flanged, threaded or commercially avail able proprietary joints,
provi ded they are capabl e of conveying water at the pressure and
tenperature of the pipe.

2.3.5 Ductile-lron Pipe Jointing

a. Mechanical joints shall be of the stuffing box type and shall
conformto AWM C111.

b. Push-on joints shall conformto AWM Cl11.

c. Rubber gaskets and | ubricants shall conformto the applicable
requi renents of AWM C111.

2.3.6 Steel Pipe Jointing

2.3.6.1 Steel Pipe, Not @Gl vanized
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a. Mechanical couplings shall be as specified.

b. Bell-and-spigot joints for use with rubber gaskets shall conform
to AWM C200, as appropriate for the type of pipe. Rubber gaskets
shall conformto applicable requirenents of AWM C200

c. Flanges shall conformto AWM C207, and shall be used only in
above ground installation or where shown on the draw ngs, or when
appr oved.

2.3.6.2 Mechani cal Coupl i ngs

Mechani cal couplings for steel pipe shall be the sleeve type, or when
approved, the split-sleeve type and shall provide a tight flexible joint
under all reasonable conditions, such as pipe novenents caused by
expansi on, contraction, slight setting or shifting in the ground, m nor
variations in trench gradients, and traffic vibrations. Couplings shall be
of strength not |ess than the adjoi ning pipeline.

2.3.7 Bonded Joi nts

Where indicated, a netallic bond shall be provided at each joint, including
joints made with flexible couplings, caul king, or rubber gaskets, of
ferrous nmetallic piping to effect continuous conductivity. The bond wire
shall be Size 1/0 copper conductor suitable for direct burial shaped to
stand clear of the joint. The bond shall be of the thermal weld type.

2.3.8 | sol ation Joints

Isolation joints shall be installed between nonthreaded ferrous and
nonferrous netallic pipe, fittings and valves. |Isolation joints shal
consi st of a sandwi ch-type flange isol ation gasket of the dielectric type,
i sol ati on washers, and isolation sleeves for flange bolts. Isolation
gaskets shall be full faced with outside dianmeter equal to the flange
outside diameter. Bolt isolation sleeves shall be full length. Units
shall be of a shape to prevent netal-to-netal contact of dissimlar

netal lic piping el ements.

a. Sleeve-type couplings shall be used for joining plain end pipe
sections. The two couplings shall consist of one steel niddle
ring, two steel followers, tw gaskets, and the necessary stee
bolts and nuts to conpress the gaskets.

b. Split-sleeve type couplings may be used in aboveground
installations when approved in special situations and shal
consi st of gaskets and a housing in two or nore sections with the
necessary bolts and nuts.
2.3.9 Copper Tubi ng Jointing

Joints shall be conpression-pattern flared and shall be nmade with the
specified fittings.
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2.4 VALVES
2.4.1 Check Val ves

Check val ves shall be designed for a mni numworking pressure of 1.03 MPa
(150 psi) or as indicated. Valves shall have a clear waterway equal to the
full nom nal dianeter of the valve. Valves shall open to permt flow when
inlet pressure is greater than the discharge pressure, and shall close
tightly to prevent return flow when di scharge pressure exceeds inlet
pressure. The size of the valve, working pressure, manufacturer's nane,
initials, or tradenark shall be cast on the body of each valve. Valves 50
mm (2 inches) and | arger shall be outside |ever and spring type.

a. Valves 50 mm (2 inches) and smaller shall be all bronze designed
for screwed fittings, and shall conformto MSS SP-80, O ass 150,
Types 3 and 4 as suitable for the application

b. Valves larger than 50 nm (2 inches) shall be iron body, bronze
nmount ed, shall have flanged ends, and shall be the non-slamtype.
Fl anges shall be the Cass 125 type conforning to ASVE B16. 1

2.4.2 Gat e Val ves

Gate val ves shall be designed for a working pressure of not |less than 1.03
MPa (150 psi). Valve connections shall be as required for the piping in
which they are installed. Valves shall have a clear waterway equal to the
full nom nal dianeter of the valve, and shall be opened by turning
countercl ockwi se. The operating nut or wheel shall have an arrow, cast in
the netal, indicating the direction of opening.

a. Valves snaller than 80 nm (3 inches) shall be all bronze and shal
conformto MsSS SP-80, Type 1, Cass 150.

b. Valves 80 mm (3 inches) and larger shall be iron body, bronze
nmount ed, and shall conformto AWM C500. Flanges shall not be
buried. An approved pit shall be provided for all flanged
connecti ons.

C. Resilient-Seated Gate Valves: For valves 80 to 300 nm (3 to 12
inches) in size, resilient-seated gate valves shall conformto
AWM C5009.

2.4.3 Rubber - Seated Butterfly Val ves

Rubber -seated butterfly valves shall conformto the perfornmance

requi renents of AWM C504. Wafer type valves conforning to the perfornance
requi renents of AWM C504 in all respects, but not neeting laying | ength
requirenents will be acceptable if supplied and installed with a spacer
providing the specified laying length. Al tests required by AWM C504

shall be net. Flanged-end val ves shall be installed in an approved pit and
provided with a union or sleeve-type coupling in the pit to permt renoval.
Mechani cal -end val ves 80 through 250 mMmmin dianeter nay be direct buria

if provided with a suitable valve box, neans for nanual operation, and an

adj acent pipe joint to facilitate valve renoval. Valve operators shal
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2.

2.

restrict closing to a rate requiring approxinately 60 seconds, fromfully
open to fully cl osed

4.4 Pressure Reduci ng Val ves

Pressure reduci ng val ves shall naintain a constant downstream pressure
regardl ess of fluctuations in demand. Valves shall be suitable for 1.03
MPa (150 psi) operating pressure on the inlet side, with outlet pressure
set for 1.03 MPa (150 psi). The valves shall be of the
hydraul i cal | y-operated, pilot controlled, globe or angle type, and nmay be
actuated either by diaphragmor piston. The pilot control shall be the

di aphragm oper at ed, adj ustabl e, spring-|loaded type, designed to permt flow
when controlling pressure exceeds the spring setting. Ends shall be
flanged. Valve bodies shall be bronze, cast iron or cast steel with bronze
trim Valve stemshall be stainless steel. Valve discs and di aphragns
shal |l be synthetic rubber. Valve seats shall be bronze. Pilot controls
shal |l be bronze with stainless steel working parts.

.4.5 Vacuum and Air Relief Valves

Vacuum and air relief valves shall be of the size shown and shall be of a
type that will release air and prevent the formation of a vacuum The

val ves shall automatically release air when the lines are being filled with
wat er and shall admit air into the Iine when water is being withdrawn in
excess of the inflow Valves shall be iron body with bronze trimand
stainless steel float.

.4.6 I ndi cat or Post for Val ves

Each val ve shown on the drawings with the designation "P.I.V." shall be
equi pped with indicator post conformng to the requirenents of NFPA 24.
Qperation shall be by a wench which shall be attached to each post.

.5  VALVE BOXES

Val ve boxes shall be cast iron or concrete, except that concrete boxes nay
be installed only in | ocations not subjected to vehicular traffic.
Cast-iron boxes shall be extension type with slide-type adjustnment and with
flared base. The mninumthickness of nmetal shall be 5 mMm Concrete
boxes shall be the standard product of a manufacturer of precast concrete
equi pnrent. The word "WATER' shall be cast in the cover. The box length
shal | adapt, without full extension, to the depth of cover required over
the pipe at the valve location

.6 VALVE PITS

Val ve pits shall be constructed at | ocations indicated or as required above
and in accordance with the details shown. Concrete shall have conpressive
strength of 21 MPa in accordance with Section 03301 CAST-I| N PLACE
STRUCTURAL CONCRETE

7 M SCELLANEQUS | TEMS

7.1 Service d anps
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2.

Service clanmps shall have a pressure rating not |ess than that of the pipe
to be connected and shall be either the single or double flattened strap
type. Canps shall have a gal vani zed mal | eabl e-i ron body with cadm um

pl ated straps and nuts. C anps shall have a rubber gasket cenented to the
body.

. 7.2 Cor poration Stops

Cor poration stops shall have standard corporation stop thread conformng to
AWM CB00 on the inlet end, with flanged joints, conpression pattern flared
tube couplings, or wiped joints for connections to goosenecks.

.7.3 Goosenecks

Copper tubing for gooseneck connections shall conformto the applicable
requi renents of ASTM B 88M Type K, anneal ed. Length of cable requirenent
connections shall be in accordance with standard practice.

. 7.4 Service Stops

Service stops shall be water-works inverted-ground-key type, oval or round
flow way, tee handle, wi thout drain. Pipe connections shall be suitable
for the type of service pipe used. Al parts shall be of bronze with
femal e i ron-pi pe-size connections or conpression-pattern flared tube
couplings, and shall be designed for a hydrostatic test pressure not |ess
than 1.375 MPa (200 psi).

.7.5 Tappi ng Sl eeves

Tappi ng sl eeves of the sizes indicated for connection to existing nain
shal |l be the cast gray, ductile, or nalleable iron, split-sleeve type with
flanged or grooved outlet, and with bolts, follower rings and gaskets on
each end of the sleeve. Construction shall be suitable for a maxi mum

wor ki ng pressure of 1.03 MPa (150 psi). Bolts shall have square heads and
hexagonal nuts. Longitudi nal gaskets and mechanical joints wth gaskets
shal |l be as recomended by the manufacturer of the sleeve. When using
grooved nechanical tee, it shall consist of an upper housing with ful

| ocating collar for rigid positioning which engages a nmachi ne-cut hole in
pi pe, encasing an el astoneri c gasket which conforns to the pipe outside

di ameter around the hole and a | ower housing with positioning |ugs, secured
t oget her during assenbly by nuts and bolts as specified, pretorqued to 67.8
Newt on neters (50 foot-pound).

.7.6 Servi ce Boxes

Servi ce boxes shall be cast iron or concrete and shall be extension service
boxes of the length required for the depth of the line, with either screw
or slide-type adjustnent. The boxes shall have housi ngs of sufficient size
to conpletely cover the service stop or valve and shall be conplete with

i dentifying covers.

7.7 Di si nfection
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Chlorinating materials shall conformto the follow ng:
Chlorine, Liquid: AWWA B301
Hypochl orite, Calciumand Sodium AWMW B300.

2.7.8 Meters

Meters shall be the type and size shown on the draw ngs or specified.
Meters of each of the various types furnished and installed shall be
suppl i ed by one manufacturer.

2.7.8.1 Di spl acenent Type

Di spl acenent type neters shall conformto AWM C700. Registers shall be
straight-reading and shall read in cubic nmeters. Meters in sizes 13

t hrough 25 nm shall be frost-protection design. Connections shall be
suitable to the type of pipe and conditions encountered. Register type
shall be a direct reading renpte register designed in accordance with AWWA
C706 or an encoder type renpte regi ster designed in accordance with AWA
C707. Meters shall conply with the accuracy and capacity requirenents of
AWM C700.

2.7.8.2 Tur bi ne Type

Turbine type meters shall conformto AWM C701 Class | or Cass Il. The
mai n casing shall be bronze with stainless steel external fasteners.

Regi sters shall be straight-reading type, shall be permanently seal ed and
shall read in cubic nmeters. Connections shall be suitable to the type of
pi pe and conditions encountered. Register type shall be a direct reading
renote register designed in accordance with AWM C706 or an encoder type
renote register designed in accordance with AWM C707. Meters shall conply
with the accuracy and capacity requirenments of AWM C701

2.7.8.3 Conpound Type

Conpound type neters shall conformto AWM C702 and shall be furnished with
strainers. The main casing shall be bronze with stainless steel externa
fasteners. The main casing shall be tapped for field testing purposes.

Regi sters shall be straight-reading type, shall be permanently seal ed and
shall read in cubic nmeters. The nmeter shall be equipped with a

coordi nating register. Connections shall be suitable to the type of pipe
and conditions encountered. Register type shall be a direct reading renmpte
regi ster designed in accordance with AWM C706 or an encoder type renote
regi ster designed in accordance with AWM C707. Meters shall conply with

t he accuracy and capacity requirenments of AWM C702.

2.7.8.4 Propel | er Type

Propell er type neters shall conformto AWM C704. Registers shall be
strai ght-readi ng type, shall be pernmanently seal ed and shall read in cubic
nmeters. Connections shall be suitable to the type of pipe and conditions
encountered. Register type shall be a direct-reading renpte register
designed in accordance with AWM C706 or an encoder-type renote register
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designed in accordance with AWM C707. Meters shall conply with the
accuracy and capacity requirements of AWM C703.

.7.9 Met er Boxes

Met er boxes shall be of cast iron, concrete, or plastic. The boxes shal
be of sufficient size to conpletely enclose the meter and shutoff valve or
service stop. Meter boxes set in paved areas subject to vehicular traffic
shall be cast iron, or concrete with cast iron |lid and cast iron neter
reader |lid. Boxes set in sidewal ks, not subject to vehicular traffic,
shal | use concrete covers with cast iron neter reader lids. Plastic boxes
and |lids shall be used in unpaved areas or grass areas not subject to
vehicular traffic. Box height shall extend frominvert of the neter to
final grade at the neter location. The lid shall have the word "WATER'
cast init.

8 METER VAULTS

Large neters shall be installed in reinforced concrete vaults in accordance
with the details shown on the draw ngs.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON
1.1 Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanl i ke manner w t hout
damage to the pipe. Unless otherw se recommended by the manufacturer and
aut hori zed by the Contracting O ficer, cutting shall be done with an
approved type nechanical cutter. Weel cutter shall be used when
practicable. Copper tubing shall be cut square and all burrs shall be
renoved. Squeeze type nechanical cutters shall not be used for ductile

i ron.

. 1.2 Adj acent Facilities

.1.2.1 Sewer Lines

Where the location of the water pipe is not clearly defined in dinmensions
on the drawi ngs, the water pipe shall not be laid closer horizontally than
3 mfroma sewer except where the bottomof the water pipe will be at |east
300 nm above the top of the sewer pipe, in which case the water pipe shal
not be laid closer horizontally than 1.8 mfromthe sewer. Were water
lines cross under gravity-flow sewer |ines, the sewer pipe, for a distance
of at least 3 meach side of the crossing, shall be fully encased in
concrete or shall be nmde of pressure pipe with no joint |ocated wthin 900
nmm horizontally of the crossing. Water lines shall in all cases cross
above sewage force mains or inverted siphons and shall be not |ess than 600
nm above the sewer nmain. Joints in the sewer main, closer horizontally
than 900 nmto the crossing, shall be encased in concrete.

3.1.2.2 Wat er Lines
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Water lines shall not be laid in the sane trench with sewer |ines, gas
lines, fuel lines, or electric wiring.

3.1.2.3 Copper Tubi ng Lines

Copper tubing shall not be installed in the sane trench with ferrous piping
materi al s.

3.1.2.4 Nonferrous Metallic Pipe

Where nonferrous netallic pipe, e.g. copper tubing, crosses any ferrous
pi ping material, a mninumvertical separation of 300 mshall be naintained
bet ween pi pes.

3.1.2.5 Casi ng Pi pe

Wat er pipe shall be encased in a sleeve of rigid conduit for the |lengths
shown. Sl eeves under reinforced concrete channel inverts shall be in
accordance with the criteria contained in the drawings. Were sleeves are
required, in all other cases, the pipe sleeve shall be steel, nmanufactured
in accordance with AWM C200 or ASTM A 36/ A 36M w th a m ni mum wal

t hi ckness of 13 mm A m ni mum cl earance of at |east 50 mm between the

i nner wall of the sleeve and the maxi mum outsi de dianeter of the sleeved
pi pe and joints shall be provided. Sand beddi ng or suitabl e pipe support
shal |l be provided for the water pipe through the sleeve. Sleeves of
ferrous material shall be provided with corrosion protection as required in
Section 05502 M SCELLANEOUS METAL.

3.1.2.6 Structures

VWhere water pipe is required to be installed within 1 mof existing
structures, the water pipe shall be sleeved as required in Paragraph
"Casing Pipe". The Contractor shall install the water pipe and sl eeve
ensuring that there will be no danage to the structures and no settl enent
or novenent of foundations or footings.

3.1.3 Joint Deflection
3.1.3.1 Al l owabl e for Reinforced Concrete Pipe

Maxi mum al | owabl e deflections froma straight line or grade, as required by
vertical curves, horizontal curves, or offsets, shall be 5 degrees for

rei nforced concrete pipe unless a | esser anmount is reconmended by the

manuf acturer. Long radius curves in reinforced concrete pipe shall be
formed by straight pipe in which spigot rings are placed on a bevel.

Slight deflections may be nade by straight pipe, provided that the nmaxi mum
j oint opening caused by such deflection does not exceed the nmaxi mum
recommended by the pipe manufacturer. Short radius curves and cl osures
shal |l be formed by shorter |engths of pipe, bevels, or fabricated specials
speci fi ed.

3.1.3.2 O fset for Flexible Plastic Pipe

Maxi mum of fset in alignnent between adjacent pipe joints shall be as
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recommended by the manufacturer and approved by the Contracting O ficer
but shall not exceed 5 degrees.

3.1.3.3 Al'l owabl e for Ductile-lron Pipe

The maxi mum al | owabl e defl ection shall be as given in AWM C600. If the
al i gnment requires deflection in excess of the above limtations, special
bends or a sufficient nunber of shorter |engths of pipe shall be furnished
to provide angul ar deflections within the limt set forth.

3.1.3.4 Al l owabl e for Steel Pipe

For pipe with bell-and-spigot rubber-gasket joints, naxinmm allowabl e
deflections froma straight Iine or grade, as required by vertical curves,
hori zontal curves, or offsets shall be 5 degrees unless a | esser anount is
recommended by the manufacturer. Short-radius curves and cl osures shall be
formed by short |engths of pipe or fabricated specials specified.

3.1.3.5 Al l owabl e for RPMP Pi pe

For pipe with bell and spigot rubber gasket joints, naxinmm allowabl e
deflections froma straight Iine or grade shall be 4 degrees determ ned by
the dianeter, unless a |lesser amobunt is recommended by the manufacturer
Short-radi us curves and closures shall be formed by short |engths of pipe
or fabricated specials specified.

3.1. 4 Pl aci ng and Layi ng

Pi pe and accessories shall be carefully lowered into the trench by neans of
derrick, ropes, belt slings, or other authorized equi pnent. Water-Iline
materials shall not be dropped or dunped into the trench. Abrasion of the
pi pe coating shall be avoided. Except where necessary in nmaking
connections with other Iines or as authorized by the Contracting Oficer
pi pe shall be laid with the bells facing in the direction of laying. The
full length of each section of pipe shall rest solidly upon the pipe bed,
with recesses excavated to accomobdate bells, couplings, and joints. Pipe
that has the grade or joint disturbed after laying shall be taken up and
relaid. Pipe shall not be laid in water or when trench conditions are
unsuitable for the work. Water shall be kept out of the trench until
joints are conplete. Wen work is not in progress, open ends of pipe,
fittings, and val ves shall be securely closed so that no trench water
earth, or other substance will enter the pipes or fittings. Were any part
of the coating or lining is danaged, the repair shall be nmade by and at the
Contractor's expense in a satisfactory manner. Pipe ends left for future
connections shall be valved, plugged, or capped, and anchored, as shown.

3.1.4.1 Rei nforced Concrete Pipe Installation

Rei nforced concrete pipe shall be installed in accordance with
recomendati ons of the pipe manufacturer. Before |aying reinforced
concrete pipe, the outside surface of the spigot and the inside surface of
the bell shall be cleaned and an acceptabl e veget abl e-conpound | ubri cant
applied to the inside surface of the bell and to the rubber gasket. Were
prescri bed by the pi pe manufacturer, the gasket shall be placed in the
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groove on the end of the pipe before the pipe is placed in the trench.
After the pipe has been forced together, the position of the rubber gasket
shal |l be checked with a feeler gauge in accordance with the pipe

manuf acturer's recommendati ons. Tapping of reinforced concrete cylinder
pi pe shall be done in accordance with the manufacturer's approved
recommendati ons. Were the nmanufacturer recommends that the taps be made
by attaching the rubber-gasketed saddl e to the outside of the pipe using
U-bolts, the saddle shall be grouted in if necessary, the nortar coating
shal | be chi pped away, even with the hole in the saddle plate. The exposed
circunferential wires shall be renpved and the cylinder and concrete core
drilled out, and the steel saddle and U-bolts shall be protected by
concrete encasenent.

3.1.4.2 Pl astic Pipe Installation

RTRP shall be installed in accordance with ASTM D 3839. RPMP shall be
installed in accordance with the manufacturer's reconmendati ons. PE Pipe
shall be installed in accordance with ASTM D 2774. PVC pi pe shall be
installed in accordance with AWM M23.

3.1.4.3 Pi pi ng Connecti ons

Where connections are nade between new work and existing mains, the
connections shall be nade by using specials and fittings to suit the actua
conditions. Wen nmade under pressure, these connections shall be installed
usi ng standard net hods as approved by the Contracting O ficer. Connections
to existing asbestos-cenent pipe shall be made in accordance with ACPPA
Wirk Practices.

3.1.4.4 Penetrati ons

Pi pe passing through walls of valve pits and structures shall be provided
with ductile-iron or Schedule 40 steel wall sleeves. Annular space between
wal | s and sl eeves shall be filled with rich cement nortar. Annular space
bet ween pi pe and sl eeves shall be filled with nmastic.

3.1.4.5 Fl anged Pi pe

Fl anged pi pe shall only be installed above ground or with the flanges in
val ve pits.

3.1.5 Jointing
3.1.5.1 Rei nforced Concrete Pipe Requirenents

The inside and outside annul ar spaces between abutting sections of concrete
pi pe shall be filled with rich cement nortar in accordance with the pipe
manuf acturer's recomendati ons. Excess nortar shall be renmoved from
i nterior annul ar spaces, |leaving a snooth and continuous surface between
pi pe sections. Exposed portions of steel joint rings shall be protected
fromcorrosion by a netallic coating or by an approved nonnetal lic coating.
Rubber gaskets shall be handl ed, |ubricated where necessary, and installed
in accordance with the pi pe manufacturer's recomrendati ons.
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3.1.5.2 PE Pi pe Requirenents

Jointing shall conply with ASTM D 2657, Techni que |-Socket Fusion or
Techni que |I-Butt Fusion

3.1.5.3 PVC Pl astic Pipe Requirenents

a. Pipe less than 100 mm (4 inch) dianeter: Threaded joints shall be
made by wapping the nmale threads with approved thread tape or
appl yi ng an approved lubricant, then threading the joining nenbers
together. The joint shall be tightened using strap wenches to
prevent danage to the pipe and/or fitting. To avoid excessive
torque, joints shall be tightened no nore than one thread past
hand-tight. Preforned rubber-ring gaskets for el astoneric-gasket
joints shall be nade in accordance with ASTM F 477 and as
specified. Pipe ends for push-on joints shall be beveled to
facilitate assenbly and nmarked to indicate when the pipe is fully
seated. The gasket shall be prelubricated to prevent
di spl acenent. The gasket and ring groove in the bell or coupling
shall match. The manufacturer of the pipe or fitting shall supply
the el astoneric gasket. Couplings shall be provided with stops or
centering rings to assure that the coupling is centered on the
joint. Solvent cenent joints shall use sockets conform ng to ASTM
D 2467. The solvent cenent used shall neet the requirenents of
ASTM D 2564; the joint assenbly shall be nade in accordance with
ASTM D 2855 and the nmanufacturer's specific reconmendati ons.

b. Pipe 100 through 300 mmdianeter: Joints shall be elastoneric
gasket as specified in AWM C900. Jointing procedure shall be as
specified for pipe less than 100 nm (4 inch) dianeter with
configuration using elastoneric ring gasket.

c. Pipe 350 through 900 mm di aneter: Joints shall be elastoneric
gasket push-on joints nade in accordance with AWM M3.

3.1.5. 4 RTRP |, RTRP Il and RPMP Pipe

a. RTRP I: Assenbly of the pipe shall be done in confornmance with
the manufacturer's witten instruction and installation
procedures. Field joints shall be prepared as specified by the
pi pe manufacturer. Several pipe joints having interference-fit
type couplings nmay be field bonded and cured sinmultaneously.
However, the pipe shall not be noved and additional joints shal
not be nmade until the previously laid joints are conpletely cured.

Joints not having interference-fit type coupling shall be fitted
with a clanp which shall hold the joint rigidly in place until the
joint cenment has conpletely cured. The clanps shall have a
protective nmaterial on the inner surface to prevent damage to the
pl astic pipe when the clanp is tightened in place. The pipe
manuf acturer shall provide a device or nethod to determ ne when
the joint is pulled against the pipe stop. Additionally, the pipe
manuf acturer shall furnish a gauge to neasure the dianeter of the
spi got ends to ensure the dianmeter conforns to the tol erances
specified by the nanufacturer. Al pipe ends shall be gauged.
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Factory certified tests shall have been satisfactorily perforned
to verify that short-termrupture strength is 10.3 MPa (1,500 psi)
or greater when carried out in accordance with ASTM D 1599. At
any anbi ent tenperature, field bonded epoxy-cenented joints shal
be cured with a self-regulating, thernostatically tenperature
controll ed, electrical heating blanket for the tinme and
tenperature recomended by the manufacturer for the applicable
size and type of joint, or by an alternate heating nethod
recomended by the nmanufacturer and approved by the Contracting

O ficer. The joint sections shall not be noved during heating, or
until the joint has cooled to anbient tenperature.

b. RTRP Il: A reinforced overlay joint shall be used to join
sections together through a placenent of |ayers of reinforcenent
fiberglass roving, nat, tape or fabric thoroughly saturated with
conpati bl e catal yzed resin.

c. RPMP: Bell and spigot gasket-sealing coupling shall be used to
connect pipes. The spigot shall be lubricated prior to
push-toget her assenbly.

d. Fittings and Specials for RTRP and RPMP Pipe: Mtal to RTRP and
RPMP pi pe connections shall be nmade by bolting steel flanges to
RTRP and RPMP pipe flanges. Cast-iron fitting with gasket bell or
mechani cal joint may be used with RTRP if pipe has cast iron
outside dianeter. Steel flanges shall be flat-faced type. Were
rai sed-face steel flanges are used, spacer rings shall be used to
provide a flat-face seat for RTRP and RPMP pi pe flanges. A
full-face Buna "N' gasket 3 mm (1/8 inch) thick with a shore
hardness of 50-60 shall be used between all flanged connections.
The RTRP and RPMP pi pe flange shall have raised sealing rings.
FIl at washers shall be used under all nuts and bolts on RTRP and
RPMP pi pe flanges. Bolts and nuts shall be of noncorrosive stee
and torqued to not nore than 135 Newton neters. Flanges shall not
be buried. A concrete pit shall be provided for all flanged
connecti ons.

3.1.5.5 Ductile-lron Pipe Requirenents
Mechani cal and push-on type joints shall be installed in accordance wth
AWM C600 for buried |ines or AWM C606 for grooved and shoul dered pi pe
above ground or in pits.

3.1.5.6 Not Gal vani zed Steel Pipe Requirenents

a. Mechani cal Couplings: Mechanical couplings shall be installed in
accordance with the recomendati ons of the couplings manufacturer

b. Rubber Gaskets: Rubber gaskets shall be handl ed, |ubricated where
necessary, and installed in accordance with the pipe
manuf acturer's recomendati ons.

3.1.5.7 Gal vani zed Steel Pipe Requirenents
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Screw joints shall be nade tight with a stiff nixture of graphite and oil
inert filler and oil, or with an approved graphite conpound, applied with a
brush to the nmale threads only. Compounds shall not contain |ead.

3.1.5.8 Copper Tubi ng Requi renents

Joints shall be made with flared fittings. The flared end tube shall be
pull ed tightly against the tapered part of the fitting by a nut which is
part of the fitting, so there is netal -to-netal contact.

3.1.5.9 Bonded Joi nts Requirenents

Bonded joints shall be installed in accordance with details specified for
joints in paragraph JO NTS.

3.1.5.10 I solation Joints and Dielectric Fittings

Isolation joints and dielectric fittings shall be installed in accordance
with details specified in paragraph JONTS. Dielectric unions shall be
encapsulated in a field-poured coal-tar covering, with at least 3 M

t hi ckness of coal tar over all fitting surfaces.

3.1.5.11 Transition Fittings

Connecti ons between different types of pipe and accessories shall be made
with transition fittings approved by the Contracting Oficer

3.1.6 Fi el d Coating and Lining of Pipe
3.1.6.1 Steel Pipe 80 mm (3 In.) and Larger, Not Gal vani zed

a. Cenent-nortar coating and lining: Field jointing shall conformto
Appendi x, AWM C205. Any defective area found in the coating
and/or lining of pipe and joints shall be renoved to the pipe wall
and repaired. The repaired areas shall be at |east equal in
thi ckness to the mninumcoating and/or lining required for the
pi pe. Steel reinforcenent in the coating shall be repaired or
repl aced as necessary to assure a conplete and soundly reinforced
coati ng.

b. Coal-tar enanel coating, lining and wapping: Field jointing
shall conformto AWM C203. The applied nmaterials shall be tested
by neans of a spark-type electrical inspection device in
accordance with the requirenents of AWM C203. Any flaws or
hol i days found in the coating and/or lining of pipe and joints
shal |l be repaired by patching or other approved neans. The
repaired areas shall be at |least equal in thickness to the m ni num
coating and/or lining required for the pipe.

3.1.6.2 Gal vani zed Steel Pipe, Field Coating
Field joints shall be given 1 coat of coal-tar prinmer and 2 coats of

coal -tar enanel conformng to AWM C203. The tests of the coating shal
conformto AWM C203, and any flaws or holidays found in the coating of
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pi pe and joints shall be repaired by patching or other approved neans; the
repaired areas shall be at |east equal in thickness to the m ni mum coating
required for the pipe.

3.1.7 Setting of Meters, Valves and Val ve Boxes
3.1.7.1 Location of Meters

Meters and neter boxes and/or vaults shall be installed at the |ocations
shown on the drawi ngs. The neters shall be centered in the boxes or vaults
to allow for reading and ease of renobval or maintenance.

3.1.7.2 Locati on of Val ves

After delivery, valves, including those in hydrants, shall be drained to
prevent freezing and shall have the interiors cleaned of all foreign matter
before installation. Stuffing boxes shall be tightened and hydrants and
val ves shall be fully opened and fully closed to ensure that all parts are
in working condition. Check, pressure reducing, vacuum and air relief

val ves shall be installed in valve pits. Valves and val ve boxes shall be
install ed where shown or specified, and shall be set plunmb. Valve boxes
shall be centered on the valves. Boxes shall be installed over each

out side gate val ve unl ess otherw se shown. Were feasible, valves shall be
| ocated outside the area of roads and streets. Earth fill shall be tanped
around each val ve box or pit to a distance of 1.2 mon all sides of the
box, or the undisturbed trench face if less than 1.2 m

3.1.7.3 Locati on of Service Boxes

VWhere water lines are | ocated bel ow paved streets having curbs, the boxes
shall be installed directly back of the curbs. Were no curbing exists,
servi ce boxes shall be installed in accessible |locations, beyond the limts
of street surfacing, wal ks and driveways.

3.1.8 Tapped Tees and Crosses

Tapped tees and crosses for future connections shall be installed where
shown.

3.1.9 Thrust Restraint

Pl ugs, caps, tees and bends deflecting 11.25 degrees or nore, either
vertically or horizontally, on waterlines 100 mm (4 inches) in dianmeter or
larger, and fire hydrants shall be provided with thrust restraints. Valves
shal |l be securely anchored or shall be provided with thrust restraints to
prevent novenent. Thrust restraints shall be either thrust blocks or, for
ductile-iron pipes, restrained joints.

3.1.9.1 Thrust Bl ocks
Thrust bl ocki ng shall be concrete of a mix not |eaner than: 1 cenent,
2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess than 14

MPa after 28 days. Blocking shall be placed between solid ground and the
hydrant or fitting to be anchored. Unless otherw se indicated or directed,
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t he base and thrust bearing sides of thrust blocks shall be poured directly
agai nst undi sturbed earth. The sides of thrust bl ocks not subject to
thrust may be poured against forns. The area of bearing shall be as shown
or as directed. Blocking shall be placed so that the fitting joints will
be accessible for repair. Steel rods and cl anps, protected by gal vani zi ng
or by coating with bitum nous paint, shall be used to anchor vertical down
bends into gravity thrust bl ocks.

3.1.9.2 Restrai ned Joints

For ductile-iron pipe, restrained joints shall be designed by the
Contractor or the pipe manufacturer in accordance w th DI PRA-Restraint
Desi gn.

3.2 HYDROSTATI C TESTS

Where any section of a water line is provided with concrete thrust bl ocking
for fittings or hydrants, the hydrostatic tests shall not be nade until at

| east 5 days after installation of the concrete thrust bl ocking, unless

ot herwi se approved. Prior to comencing the hydrostatic tests, the
Contractor shall subnmit a Waste Water Disposal Method to the Contracting
Oficer.

3.2.1 Pressure Test

After the pipe is laid, the joints conpleted, and the trench partially
backfilled | eaving the joints exposed for exam nation, the newy laid
pi pi ng or any val ved section of piping shall, unless otherw se specified,
be subjected for 1 hour to a hydrostatic pressure test of 1.38 MPa (200 psi).
Water supply lines designated on the drawi ngs shall be subjected for 1
hour to a hydrostatic pressure test of 1.38 MPa (200 psi). Each valve
shal | be opened and cl osed several tines during the test. Exposed pipe,
joints, fittings, hydrants, and valves shall be carefully exam ned during
the partially open trench test. Joints show ng visible | eakage shall be
repl aced or renmade as necessary. Cracked or defective pipe, joints,
fittings, hydrants and val ves di scovered in consequence of this pressure
test shall be renpved and replaced with sound material, and the test shal
be repeated until the test results are satisfactory. The requirenent for
the joints to remain exposed for the hydrostatic tests may be waived by the
Contracting O ficer when one or nore of the following conditions is
encount er ed:

a. Wet or unstable soil conditions in the trench
b. Conpliance would require nmintaining barricades and wal kways
around and across an open trench in a heavily used area that would

require continuous surveillance to assure safe conditions.

c. Mintaining the trench in an open condition would delay conpl etion
of the project.

The Contractor nmmy request a waiver, setting forth in witing the reasons

for the request and stating the alternative procedure proposed to comply
with the required hydrostatic tests. Backfill placed prior to the tests

SECTI ON 02510 Page 31



UPPER FLAM NGO DI VERSI ON CHANNEL DACW9- 02- B- 0009

shal |l be placed in accordance with the requirenents of Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

3.2.2 Leakage Test

Leakage test shall be conducted after the pressure tests have been
satisfactorily conpleted. The duration of each | eakage test shall be at

| east 2 hours, and during the test the water |ine shall be subjected to not
| ess than 1.38 MPa (200 psi) pressure. Water supply |lines designated on
the drawi ngs shall be subjected to a pressure equal to 1.38 MPa (200 psi).
Leakage is defined as the quantity of water to be supplied into the newly
| aid pipe, or any val ved or approved section, necessary to maintain
pressure within 34.5 kPa (5 psi) of the specified | eakage test pressure
after the pipe has been filled with water and the air expelled. Piping
installation will not be accepted if |eakage exceeds the all owabl e | eakage
which is determ ned by the follow ng formnul a:

L = 0.0001351ND(P raised to 0.5 power)

L = All owabl e | eakage in gallons per hour

N = Nunber of joints in the length of pipeline tested

D = Nomi nal dianeter of the pipe in inches

P = Average test pressure during the | eakage test, in psi gauge

Shoul d any test of pipe disclose | eakage greater than that cal cul ated by

t he above formula, the defective joints shall be |located and repaired until
the | eakage is within the specified all owance, w thout additional cost to
t he Governnent.

3.2.3 Time for Maki ng Test

Except for joint material setting or where concrete thrust blocks
necessitate a 5-day delay, pipelines jointed with rubber gaskets,
nmechani cal or push-on joints, or couplings may be subjected to hydrostatic
pressure, inspected, and tested for | eakage at any tine after partia

conpl etion of backfill. Cenment-nortar lined pipe may be filled with water
as reconmended by the manufacturer before being subjected to the pressure
test and subsequent | eakage test.

3.2. 4 Concurrent Hydrostatic Tests

The Contractor nmay el ect to conduct the hydrostatic tests using either or
both of the follow ng procedures. Regardless of the sequence of tests
enpl oyed, the results of pressure tests, |eakage tests, and disinfection
shal |l be as specified. Replacenent, repair or retesting required shall be
acconpl i shed by the Contractor at no additional cost to the Government.

a. Pressure test and | eakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection nmay be conducted concurrently,
using the water treated for disinfection to acconplish the
hydrostatic tests. |If water is |lost when treated for disinfection
and air is adnitted to the unit being tested, or if any repair
procedure results in contam nation of the unit, disinfection shal
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3.

3.

be reacconpli shed
3 Bact eri ol ogi cal Disinfection
3.1 Bact eri ol ogi cal Disinfection

Bef ore acceptance of potable water operation, each unit of conpleted
wat erline shall be disinfected as prescribed by AWM C651 or as specified
herein. After pressure tests have been nmade, the unit to be disinfected
shal |l be thoroughly flushed with water until all entrained dirt and nud
have been renoved before introducing the chlorinating material. The
chlorinating material shall be either liquid chlorine, calcium
hypochl orite, or sodi um hypochlorite, confornm ng to paragraph M SCELLANEQUS
| TEVMS. The chlorinating material shall provide a dosage of not |ess than
50 ppm and shall be introduced into the water lines in an approved nanner.
Pol yvi nyl Chloride (PVC) pipe lines shall be chlorinated using only the
above specified chlorinating material in solution. The agent shall not be
introduced into the line in a dry solid state. The treated water shall be
retained in the pipe | ong enough to destroy all non-spore forming bacteri a.
Except where a shorter period is approved, the retention tinme shall be at
| east 24 hours and shall produce not |ess than 25 ppm of free chlorine
resi dual throughout the line at the end of the retention period. Valves on
the Iines being disinfected shall be opened and cl osed several times during
the contact period. The line shall then be flushed with clean water unti
the residual chlorine is reduced to less than 1.0 ppm During the flushing
peri od, each fire hydrant on the line shall be opened and cl osed severa
times. Fromseveral points in the unit, personnel fromthe Contractor's
commercial laboratory shall take at |east 3 water sanples fromdifferent
poi nts, approved by the Contracting O ficer, in proper sterilized
containers and performa bacterial exam nation in accordance with state
approved nethods. The commercial |aboratory shall be certified by the
state's approving authority for exanm nation of potable water. The
di sinfection shall be repeated until tests indicate the absence of
pollution for at least 2 full days. The unit will not be accepted until
sati sfactory bacteriol ogical results have been obtai ned.

.4 CLEANUP

Upon conpletion of the installation of water |ines, and appurtenances, al
debris and surplus materials resulting fromthe work shall be renoved.

.5 Satisfactory Installation

The contractor shall submt a Satisfactory Installation statenent signed by
the principal officer of the contracting firmstating that the installation
is satisfactory and in accordance with the contract draw ngs and
specifications, and the manufacturer's prescribed procedures and

t echni ques, upon conpletion of the project and before final acceptance.

-- End of Section --
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SECTI ON 02531A

SANI TARY SEVERS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings

ASTM A 123/ A 123M (2000) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM C 14M (1999) Concrete Sewer, Storm Drain, and
Cul vert Pipe (Metric)

ASTM C 33 (1999ael) Concrete Aggregates

ASTM C 76M (2000) Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe (Metric)

ASTM C 94/ C 94M (2000) Ready-M xed Concrete

ASTM C 150 (1999a) Portl and Cenent

ASTM C 260 (2000) Air-Entraining Adm xtures for
Concrete

ASTM C 270 (2000) Mortar for Unit Masonry

ASTM C 425 (2000) Conpression Joints for Vitrified
Cay Pipe and Fittings

ASTM C 443M (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe, Using Rubber Gaskets
(Metric)

ASTM C 478 (1997) Precast Reinforced Concrete Manhol e
Secti ons

ASTM C 478M (1997) Precast Reinforced Concrete Manhol e

Sections (Metric)
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ASTM C 564 (1997) Rubber Gaskets for Cast Iron Soil
Pi pe and Fittings
ASTM C 700 (2000) Vitrified Cay Pipe, Extra
Strength, Standard Strength, and Perforated
ASTM C 828 (1998) LowPressure Air Test of Vitrified
d ay Pipe Lines
ASTM C 924M (1998) Concrete Pipe Sewer Lines by
Low Pressure Air Test Method (Metric)
ASTM C 972 (2000) Conpression-Recovery of Tape Seal ant
ASTM D 412 (1998a) Vul cani zed Rubber and

Ther nopl asti ¢ Rubbers and Thernopl astic
El astoners - Tension

ASTM D 624 (2000) Tear Strength of Conventi onal
Vul cani zed Rubber and Thernopl astic
El ast oners

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC
Conmpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM D 2680 (1995a) Acryl oni tril e- But adi ene- St yr ene
(ABS) and Pol y(Vinyl Chloride) (PVC
Conposite Sewer Piping

ASTM D 2751 (1996a) Acrylonitrile-Butadi ene-Styrene
(ABS) Sewer Pipe and Fittings

ASTM D 2996 (1995) Fil anent-Wund "Fi bergl ass"
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pipe

ASTM D 2997 (1999) Centrifugally Cast "Fibergl ass”
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pipe

ASTM D 3034 (1998) Type PSM Pol y(Vinyl Chloride) (PVQ
Sewer Pipe and Fittings

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastoneric Seals

ASTM D 3262 (1996) "Fibergl ass"
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Sewer Pipe

ASTM D 3350 (1999) Pol yet hyl ene Pl astics Pipe and
Fittings Materials
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ASTM D 3753 (1999) d ass- Fi ber-Rei nforced Pol yester
Manhol es
ASTM D 3840 (1999) "Fiberglass"

(d ass- Fi ber - Rei nf or ced
Thernosetting-Resin) Pipe Fittings for
Nonpressure Applications

ASTM D 4161 (1996) "Fiberglass"
(d ass- Fi ber - Rei nforced Thernosetting
Resin) Pipe Joints Using Flexible
El astoneric Seal s

ASTM F 402 (1993; R 1999) Safe Handling of Sol vent
Cenments, Priners, and C eaners Used for
Joi ni ng Thernopl astic Pipe and Fittings

ASTM F 477 (1999) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F 714 (2000) Pol yethyl ene (PE) Plastic Pipe
(SDR-PR) Based on Qutside Dianeter

ASTM F 794 (1999) Poly(Vinyl Chloride) (PVC) Profile
Gravity Sewer Pipe and Fittings Based on
Controll ed I nside D aneter

ASTM F 894 (1998a) Pol yet hyl ene (PE) Large Di aneter
Profile Wall Sewer and Drain Pipe

ASTM F 949 (2000) Poly(Vinyl Chloride) (PVO
Corrugated Sewer Pipe with a Snooth
Interior and Fittings

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

AWM C105 (1999) Pol yet hyl ene Encasenent for
Ductile-1ron Pipe Systens

AWM C110 (1998) Ductile-lron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 mm

t hrough 1200 mm), for Water and O her
Li qui ds

AWM Cl111 (2000) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C115 (1999) Flanged Ductile-Iron Pipe Wth
Ductile-lron or Gray-Iron Threaded Fl anges

AWM C151 (1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Other Liquids

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)
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NFPA 49 (1994) Hazardous Chenicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flanmable
Li qui ds, Gases, and Volatile Solids

NFPA 704 (1996) Identification of the Fire Hazards
of Materials for Energency Response

UNI - BELL PVC Pl PE ASSOCI ATI ON ( UBPPA)

UBPPA UNI - B- 6 (1990) Recommended Practice for the
Low Pressure Air Testing of Installed
Sewer Pi pe

UBPPA UNI - B-9 (1990; Addenda 1994) Recommended
Per f ormance Specification for Polyvinyl
Chloride (PVC) Profile Vall Gavity Sewer
Pi pe and Fittings Based on Controlled
I nside Di aneter (Nom nal Pipe Sizes 4-48
i nch)

1.2 GENERAL REQUI REMENTS

The construction required herein shall include appurtenant structures and
buil ding sewers to points of connection with the building drains 1.5 m
outside the building to which the sewer systemis to be connected. The
Contractor shall replace damaged naterial and redo unacceptable work at no
additional cost to the Governnent. Excavation and backfilling is specified
in Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES
SYSTEMS. Backfilling shall be acconplished after inspection by the
Contracting O ficer. Before, during, and after installation, plastic pipe
and fittings shall be protected fromany environment that would result in
damage or deterioration to the material. The Contractor shall have a copy
of the manufacturer's instructions available at the construction site at
all times and shall follow these instructions unless directed otherw se by
the Contracting Officer. Solvents, solvent conpounds, |ubricants,

el astomeri c gaskets, and any simlar materials required to install the

pl astic pipe shall be stored in accordance with the nanufacturer's
recomendati on and shall be discarded if the storage period exceeds the
reconmended shelf life. Solvents in use shall be discarded when the
recomended pot |life is exceeded.

1.3 MEASUREMENT AND PAYMENT
Measur enents and paynents will be based on conpleted work performed in
accordance with the draw ngs, specifications, and the contract payment
schedul es. No payment will be made under this section for excavation
backfilling, or grading. Paynment for such work will be made under Section
02316 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

1.3.1 Install ed Pipe

The length of pipe installed will be neasured fromcenter to center of

SECTI ON 02531 Page 6



UPPER FLAM NGO DI VERSI ON CHANNEL DACW9- 02- B- 0009

manhol es and fromthe center of sewer to the end of the service connections

wi t hout deduction for fittings or dianeters of nmanholes and will be paid
for according to the applicable contract unit price per neter for the size
of pipe. No extra paynent will be made for bends.

1.3.2 Manhol es

The depth of manholes will be neasured fromthe top of the cover to the
invert of the outlet pipe. Mnholes will be paid for according to the
applicabl e contract price each for the depth of manhole indicated in the
paynment schedule. No extra paynent will be nade for drop nmanhol es except
that the concrete used for encasing the drop connection will be neasured
and paid for according to the contract unit price per cubic neter of
concrete for encasenent, and no extra paynent will be nmade for pipe
fittings required to make connecti ons to nmanhol es.

1.3.3 Concrete

Concrete used for pipe encasenent, cradles, and simlar supports, indicated
or required for reasons other than faulty construction nethods or
negl i gence of the Contractor, will be nmeasured and paid for according to
the contract unit price for concrete for encasenment and cradl es.

1.3.4 Connections to Existing Manhol es

Connections to existing manholes will be paid for according to the
applicable contract unit price per connection for each required size of

pi pe, which shall be full conpensation for all necessary cutting, shaping,
pipe fittings, and concrete, except that concrete required for encasing or
cradli ng pipe outside the manhole will be nmeasured and paid for according
to the contract unit price for such concrete.

1.3.5 We Branches

We branches installed in new sewers will be paid for according to the
applicable contract unit price for the size indicated in the paynent
schedule. This will be in addition to the price per neter of straight pipe.

1.3.6 Connections to Existing Sewers

Connections to existing sewers where new we branches to cut-ins are

required will be paid for according to the contract unit price for such
connection. The price will be considered as full conpensation for naterial
and | abor required for the renoval and replacenent of the pipe as
necessary. Excavation, backfill, and concrete connected with such work
will be paid for according to the applicable contract unit prices.
Connections of this type nade to sewers installed under this contract, if
ordered after the sewer has been installed, will be paid for as connection

to existing sewers.
1.4 SUBM TTALS

Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation only. Wen
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used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-07 Certificates
Portl and Cenment; G RE

Certificates of conpliance stating the type of cenent used in nanufacture
of concrete pipe, fittings and precast nanhol es.

Joints; G RE

Certificates of conpliance stating that the fittings or gaskets used for
waste drains or |ines designated on the plans as shown are oil resistant.

PART 2 PRODUCTS

2.

1 Pl PE

Pi pe shall conformto the respective specifications and other requirenents
speci fied bel ow.

1.1 Concrete Pipe

Concrete pipe 600 mm (24 inches) or less in dianeter, unless otherw se
shown or specified, shall be nonreinforced and conformto ASTM C 14M d ass
2. Concrete pipe greater than 600 nm (24 inches in dianeter shall be
reinforced and conformto ASTM C 76M Class Il. Pipe |less than 900 mm (36
inches) in dianeter shall be bell and spigot type. Pipe 900 nmm (36 inches)
or greater in dianeter shall be bell and spigot type, tongue and groove
type, or nodified tongue and groove type.

. 1.2 Pl astic Pipe

Acrylonitril e-butadi ene-styrene (ABS) and pol yvinyl chloride (PVQC
conposite sewer piping shall conformto ASTM D 2680. Size 200 mm (8 inch)
t hrough 380 mm (15 inch) diameter.

.1.2.1 ABS Pi pe

ASTM D 2751.

.1.2.2 PVC Pi pe

ASTM D 3034, Type PSMw th a naxi mum SDR of 35, Size 380 nm (15 inch) or
less in dianmeter. ASTM F 949 for corrugated sewer pipes with a snooth
interior. UBPPA UNI-B-9 and ASTM F 794, Series 46, for ribbed sewer pipe
with smooth interior, size 200 nm (8 inch) through 1200 mm (48 i nch)

di ameters. PVC shall be certified by the conpounder as neeting the

requi renents of ASTM D 1784, cell Cass 12454B. The pipe stiffness shal
be greater than or equal to 735/D for cohesionless material pipe trench
backfills.
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2.1.2.3 H gh Density Pol yet hyl ene Pi pe

ASTM F 894, C ass 63, size 450 nm (18 inch) through 3000 nm (120 inch).
ASTM F 714, size 100 nm (4 inch)) through 1200 nm (48 inch). The

pol yet hyl ene shall be certified by the resin producer as neeting the
requi renents of ASTM D 3350, cell C ass 334433C. The pipe stiffness shal
be greater than or equal to 1170/ D for cohesionless naterial pipe trench
backfills.

2.1.3 Rei nforced Plastic Mirtar Pipe (RPVP)
Rei nforced plastic nortar pipe shall be produced by centrifugal casting and
shal | have an outside dianmeter equal to dectile iron pipe dinmensions from
450 mmto 1200 mm The inner surface of the pipe shall have a snpoth
uni form continuous resin-rich surface liner. The mninmum pi pe stiffness
shall be 248 kPa. RPMP shall be in accordance with ASTM D 3262.

2.1. 4 Rei nforced Thernosetting Resin Pipe (RTRP)
ASTM D 3262.

2.1.4.1 Fi l ament Wbund RTRP- |
RTRP-1 shall conformto ASTM D 2996, except pipe shall have an outside
di ameter equal to cast iron outside dianeter or standard wei ght steel pipe.
The pipe shall be suitable for a normal working pressure of 1.03 MPa (150
psi) at 22.8 degrees C (73 degrees F). The inner surface of the pipe shal
have a snmpoth uniform continuous resin-rich surface liner conformng to
ASTM D 2996.

2.1.4.2 Centrifugally Cast RTRP-I

RTRP-11 shall conformto ASTM D 2997. Pipe shall have an outside dianeter
equal to standard wei ght steel pipe.

2.1.5 Ductile Iron Pipe
Pi pe shall conformto AWM C151 unl ess otherw se shown or specified.

2.1.6 Cast lron Soil Pipe
Cast iron soil pipe shall conformto ASTM A 74, C ass SV, except where
Class XHis indicated. Lines indicated as acid resistant shall be Cass XH
and contain not |less than 12 percent silicon. Wen installed underground,
pi pe shall be encased with 1 mmthick polyethylene in accordance with AWM
C105.

2.1.7 C ay Pipe
ASTM C 700 Extra strength and acid resistant, where indicated.

2.2 REQUI REMENTS FOR FI TTI NGS

Fittings shall be conpatible with the pipe supplied and shall have a
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strength not less than that of the pipe. Fittings shall conformto the
respective specifications and other requirements specified bel ow

2.2.1 Fittings for Concrete Pipe

ASTM C 14M for pipe 600 nm (24 inches) or less in diameter. ASTM C 76M for
pi pe greater than 600 mm (24 inches) in dianeter.

2.2.2 Fittings for Plastic Pipe
ABS and PVC conposite sewer pipe fittings shall conformto ASTM D 2680.
2.2.2.1 Fittings for ABS Pipe
ASTM D 2751.
2.2.2.2 Fittings for PVC Pipe
ASTM D 3034 for type PSM pipe. ASTMF 949 for corrugated sewer pipe with a
smooth interior. UBPPA UNI-B-9 and ASTM F 794, Series 46, for ribbed sewer
pipe with snooth interior.
2.2.2.3 Fittings for H gh Density Polyethyl ene Pipe
ASTM F 894.
2.2.3 Fittings for RPMP
ASTM D 3840
2.2. 4 Fittings for RTRP
ASTM D 3262.
2.2.5 Fittings for Ductile Iron Pipe
Mechani cal fittings shall conformto AWM C110, rated for 1.03 MPa (150 psi).
Push-on fittings shall conformto AWM Cll10and AWM Cl111, rated for 10.3
MPa (150 psi).
2.2.6 Fittings for Cast Iron Soil Pipe
ASTM A 74.
2.2.7 Fittings for day Pipe
ASTM C 700 Extra strength and acid resistant.
2.3 JAONTS
Joints installation shall conply with the manufacturer's instructions.

Fittings and gaskets utilized for waste drains or industrial waste |ines
shall be certified by the manufacturer as oil and acid resistant.
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2.

3.1 Concrete Pipe Jointing

Joi nts and gaskets shall conformto ASTM C 443M

. 3.2 Pl astic Pipe Jointing

Fl exi bl e plastic pipe (PVC or high density pol yethyl ene pi pe) gasketed
joints shall conformto ASTM D 3212.

.3.2.1 ABS Pi pe Jointing

ASTM D 2751, solvent weld or bell and spigot Oring joint, size 300 nm (12
inches) or less in diameter, dinensions and tol erances in accordance with
Table 2 of ASTM D 2751.

.3.2.2 H gh Density Pol yet hyl ene Pi pe Jointing

Rubber gasket joints shall conformto ASTM C 443M

.3.3 RPMP Joi nti ng

Joints shall be bell and spigot gasket coupling utilizing an el astomeric
gasket in accordance with ASTM D 4161 and ASTM F 477.

.3.4 RTRP Joi nti ng

Joints shall be bell and spigot type utilizing an el astoneric gasket in
accordance with ASTM F 477.

.3.5 Ductile Iron Pipe Jointing

Push-on joints shall conformto AWM Cl111. Mechanical joints shall conform
to AWM Cl111 as nodified by AWM C151. Flanged joints shall conformto
AWM C115.

.3.6 Cast lron Soil Pipe Jointing

Rubber gaskets for conpression joints shall conformto ASTM C 564. Packi ng
material for caul ked joints shall be twisted jute or oakum tarred type, or
asphalt-saturated cellul ose-fiber. Joints for acid resisting cast iron
soi|l pipe shall be nade with acid resistant non-asbestos packing. The
packi ng shall not contain naterial which would affect adhesion of the joint
sealing material to the pipe. Lead shall be suitable for caul ki ng of
joints.

. 3.7 Clay Pipe Jointing

Conpression joints shall conformto ASTM C 425.

.4 BRANCH CONNECTI ONS

Branch connections shall be nade by use of regular fittings or solvent
cenent ed saddl es as approved. Saddles for ABS and PVC conposite pipe shal
conformto Figure 2 of ASTM D 2680; saddl es for ABS pipe shall conply with

SECTI ON 02531 Page 11



UPPER FLAM NGO DI VERSI ON CHANNEL DACW9- 02- B- 0009

Table 3 of ASTM D 2751; and saddl es for PVC pipe shall conformto Table 4
of ASTM D 3034.

2.5 FRAMES AND COVERS

Franmes and covers shall be cast iron, ductile iron or reinforced concrete.
Cast iron franes and covers shall be as indicated or shall be of type
suitable for the application, circular, w thout vent holes. The franes and
covers shall have a conbi ned wei ght of not |ess than 181.4 kg (400 pounds).

Rei nforced concrete franes and covers shall be as indicated or shal
conformto ASTM C 478 or ASTM C 478M The word "Sewer" shall be stanped or
cast into covers so that it is plainly visible.

2.6 STEEL LADDER

A steel |adder shall be provided where the depth of a manhol e exceeds 3.6 m
(12 feet). The | adder shall not be |ess than 406 mm (16 inches) in wdth,
with 19 nm (3/4 inch) dianmeter rungs spaced 305 mm (12 inches) apart. The
two stringers shall be a mininum 10 mm (3/8 inch) thick and 51 nm (2 inch)
wi de. Ladders and inserts shall be gal vanized after fabrication in
conformance wi th ASTM A 123/ A 123M

2.7 CEMENT MORTAR
Cenent nortar shall conformto ASTM C 270, Type Mwith Type ||l cenent.
2.7.1 Portl and Cenent

Portl and cenent shall conformto ASTM C 150, Type |l for concrete used in
concrete pipe, concrete pipe fittings, and nanhol es and type optional wth
the Contractor for cenent used in concrete cradle, concrete encasenent, and
thrust blocking. Air-entraining adm xture conformng to ASTM C 260 shal

be used with Type V cement. Were aggregates are alkali reactive, as

det erm ned by Appendix XI of ASTM C 33, a cenent containing | ess than 0.60
percent al kalies shall be used.

2.7.2 Port| and Cenent Concrete

Portl and cenment concrete shall conformto ASTM C 94/ C 94M conpressive
strength of 28 MPa at 28 days, except for concrete cradle and encasenent or
concrete bl ocks for manhol es. Concrete used for cradl e and encasenent
shal | have a conpressive strength of 17 MPa mininum at 28 days. Concrete
in place shall be protected fromfreezing and nmoisture loss for 7 days.

2.8 STRUCTURES

2.8.1 Precast Rei nforced Concrete Manhol e Sections
Precast reinforced concrete nmanhol e sections shall conformto ASTM C 478,
except that portland cenment shall be as specified herein. Joints shall be
cenent nortar, an approved mastic, rubber gaskets, a conbination of these

types; or the use of external preforned rubber joint seals and extruded
rolls of rubber with mastic adhesive on one side.
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2.8.2 d ass- Fi ber - Rei nforced Pol yester Manhol es
d ass-fiber-reinforced pol yester nanhol es shall conformto ASTM D 3753.
PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Adj acent Facilities
3.1.1.1 \Water Lines

Where the location of the sewer is not clearly defined by dinensions on the
drawi ngs, the sewer shall not be closer horizontally than 3 mto a

wat er-supply main or service |line, except that where the bottom of the
water pipe will be at |east 300 mm above the top of the sewer pipe, the
hori zontal spacing may be a mnimumof 2 m \Were gravity-fl ow sewers
cross above water lines, the sewer pipe for a distance of 3 mon each side
of the crossing shall be fully encased in concrete or shall be acceptable
pressure pipe with no joint closer horizontally than 1 mto the crossing.
The thickness of the concrete encasenent including that at the pipe joints
shall be not |ess than 100 mm

3.1.1.2 Under Rei nforced Concrete Channel Inverts

Wat er pipe shall be encased in a sleeve of rigid conduit for the |lengths
shown. Sl eeves under reinforced concrete channel inverts shall be in
accordance with the drawings. Were sleeves are required, in all other
cases, the pipe sleeve shall be as specified for stormdrains in Section
02630 STORM DRAI NAGE SYSTEM A mi ni mum cl earance of at |east 50 mm between
the inner wall of the sleeve and the maxi mum outsi de dianmeter of the

sl eeved pipe and joints shall be provided. Sand bedding shall be provided
for the water pipe through the sleeve. Sleeves of ferrous material shal

be provided with the corrosion protection as required for the conditions
encountered at the site of installation

3.1.1. 3 Structural Foundati ons

Where sewer pipe is to be installed within 1 mof an existing or proposed
buil ding or structural foundation such as a retaining wall, control tower
footing, water tank footing, or any simlar structure, the sewer pipe shal
be sl eeved as specified above. Contractor shall ensure there is no danage
to these structures, and no settlenent or novenent of foundations or

footi ng.

3.1.2 Pi pe Layi ng

a. Pipe shall be protected during handling agai nst inpact shocks and
free fall; the pipe interior shall be free of extraneous naterial

b. Pipe laying shall proceed upgrade with the spigot ends of
bel | - and- spi got pi pe and tongue ends of tongue-and-groove pipe
pointing in the direction of the flow Each pipe shall be laid
accurately to the line and grade shown on the draw ngs. Pipe
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shall be laid and centered so that the sewer has a uniforminvert.
As the work progresses, the interior of the sewer shall be
cleared of all superfluous materials.

c. Before making pipe joints, all surfaces of the portions of the
pipe to be joined shall be clean and dry. Lubricants, priners,
and adhesi ves shall be used as recomended by the pipe
manufacturer. The joints shall then be placed, fitted, joined,
and adjusted to obtain the degree of water tightness required.

d. ABS conposite pipe ends with exposed truss and filler materi al
shal |l be coated with solvent weld naterial before naking the joint
to prevent water or air passage at the joint between the inner and
outer wall of the pipe.

e. Installations of solvent weld joint pipe, using ABS or PVC pipe
and fittings shall be in accordance with ASTM F 402. The
Contractor shall ensure adequate trench ventilation and protection
for workers installing the pipe.

3.1. 2.1 Caul ked Joints

The packing material shall be well packed into the annul ar space to prevent
the entrance of lead into the pipe. The renainder of the space shall be
filled with nmolten | ead that is hot enough to show a rapid change in col or
when stirred. Scumshall be renoved before pouring. The |ead shall be
caul ked to forma tight joint without overstraining the bell and shall have
a mni mum depth of 25 nm after caul ki ng.

3.1.2.2 Trenches

Trenches shall be kept free of water and as dry as possi bl e during bedding,
laying, and jointing and for as long a period as required. Wen work is
not in progress, open ends of pipe and fittings shall be satisfactorily
closed so that no trench water or other material will enter the pipe or
fittings.

3.1.2. 3 Backfi |

As soon as possible after the joint is made, sufficient backfill material
shal | be placed along the pipe to prevent pipe novenent off line or grade.
Pl astic pipe shall be conpletely covered to prevent damage from ul traviol et
l'i ght.

3.1.2.4 W dth of Trench

If the maxi numwi dth of the trench at the top of the pipe, as specified in
Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS,
i s exceeded for any reason other than by direction, the Contractor shal
install, at no additional cost to the Governnent, concrete cradling, pipe
encasenment, or other bedding required to support the added | oad of the
backfill.

3.1.2.5 Jointing
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Joints between different pipe naterials shall be nade as specified, using
approved jointing materials.

3.1.2.6 Handl i ng and Storage

Pipe, fittings and joint material shall be handled and stored in accordance
with the manufacturer's recomendations. Storage facilities for plastic

pi pe, fittings, joint materials and solvents shall be classified and narked
in accordance with NFPA 704, with classification as indicated in NFPA 49
and NFPA 325-1.

3.1.3 Leakage Tests

Lines shall be tested for |eakage by | ow pressure air testing, infiltration
tests or exfiltration tests, as appropriate. Low pressure air testing for
vitrified clay pipes shall be as prescribed in ASTM C 828. Low pressure
air testing for concrete pipes shall be as prescribed in ASTM C 828. Low
pressure air testing for PVC pipe shall be as prescribed in UBPPA UN -B-6.
Low pressure air testing procedures for other pipe materials shall use the
pressures and testing tines prescribed in ASTM C 828 and ASTM C 924M after
consultation with the pipe manufacturer. Prior to infiltration or
exfiltration tests, the trench shall be backfilled up to at |east the | ower
hal f of the pipe. |If required, sufficient additional backfill shall be

pl aced to prevent pipe novenent during testing, leaving the joints
uncovered to permt inspection. Visible |eaks encountered shall be
corrected regardl ess of |eakage test results. Wen the water table is 600
nm or nore above the top of the pipe at the upper end of the pipeline
section to be tested, infiltration shall be neasured using a suitable weir
or other device acceptable to the Contracting Oficer. Wen the
Contracting O ficer deternmines that infiltration cannot be properly tested,
an exfiltration test shall be nmade by filling the line to be tested with
water so that a head of at |east 600 nmis provided above both the water
table and the top of the pipe at the upper end of the pipeline to be
tested. The filled line shall be allowed to stand until the pipe has
reached its maxi mum absorption, but not |ess than 4 hours. After
absorption, the head shall be re-established. The anmount of water required
to maintain this water level during a 2-hour test period shall be neasured.
Leakage as neasured by either the infiltration test or exfiltration test
shall not exceed 94 L per 1 mmdianmeter per km of pipeline per day. Wen

| eakage exceeds the maxi num anmount specified, satisfactory correction shal
be made and retesting acconplished. Testing, correction, and retesting
shall be made at no additional cost to the Governnent.

3.1. 4 Test for Deflection

When flexible pipe is used, a deflection test shall be nade on the entire

I ength of the installed pipeline not |ess than 30 days after the conpletion
of all work including the | eakage test, backfill, and placenent of any
fill, grading, paving, concrete, or superinposed |oads. Deflection shal

be determ ned by use of a deflection device or by use of a spherical
spheroidal, or elliptical ball, a cylinder, or circular sections fused to a
common shaft. The ball, cylinder, or circular sections shall have a

di ameter, or minor dianeter as applicable, of 92.5 percent of the inside
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di anmeter of the pipe, but 95 percent for RPMP and RTRP. A tol erance of
plus 0.5 percent will be permtted. The ball, cylinder, or circular
sections shall be of a honbgeneous naterial throughout, shall have a
density greater than 1.0 as related to water at 4.0 degrees C (39.2 degrees
F), and shall have a surface brinell hardness of not |ess than 150. The
device shall be center bored and through bolted with a 6 nm (1/4 inch)
m ni mum di aneter steel shaft having a yield strength of 480 MPa (70,000 psi)
or nore, with eyes at each end for attaching pulling cables. The eye
shal |l be suitably backed with flange or heavy washer; a pull exerted on the
opposite end of the shaft shall produce conpression throughout the renote
end of the ball, cylinder or circular section. G rcular sections shall be
spaced so that the distance fromthe external faces of the front and back
sections shall equal or exceed the dianeter of the circular section
Failure of the ball, cylinder, or circular section to pass freely through a
pi pe run, either by being pulled through or by being flushed through with
wat er, shall be cause for rejection of that run. Wen a deflection device
is used for the test in lieu of the ball, cylinder, or circular sections
descri bed, such device shall be approved prior to use. The device shall be
sensitive to 1.0 percent of the dianeter of the pipe being nmeasured and
shal |l be accurate to 1.0 percent of the indicated dinmension. Installed
pi pe showi ng defl ections greater than 7.5 percent of the nornal dianeter of
the pipe, or 5 percent for RTRP and RPMP, shall be retested by a run from
the opposite direction. |If the retest also fails, the suspect pipe shal
be replaced at no cost to the Governnent.

3.2 CONCRETE CRADLE AND ENCASEMENT

The pipe shall be supported on a concrete cradle, or encased in concrete
where indicated or directed.

3.3 | NSTALLATI ON OF WE BRANCHES

We branches shall be installed where sewer connections are indicated or
where directed. Cutting into piping for connections shall not be done
except in special approved cases. Wen the connecting pipe cannot be
adequat el y supported on undi sturbed earth or tanped backfill, the pipe
shal | be encased in concrete backfill or supported on a concrete cradle as
directed. Concrete required because of conditions resulting fromfaulty
construction nethods or negligence by the Contractor shall be installed at
no additional cost to the Governnent. The installation of wye branches in
an existing sewer shall be made by a method which does not damage the
integrity of the existing sewer. One acceptable nethod consists of
renovi ng one pi pe section, breaking off the upper half of the bell of the
next |ower section and half of the running bell of we section. After

pl acing the new section, it shall be rotated so that the broken half of the
bell will be at the bottom The two joints shall then be nade with joint
packi ng and cenment nortar.

3.4 MANHOLE DETAI LS
3.4.1 CGeneral Requirenents
Manhol es shall be constructed of glass-fiber-reinforced pol yester

prefabricated plastic, concrete, or precast concrete manhol e sections. The
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i nvert channels shall be snoboth and semicircular in shape conformng to the
i nside of the adjacent sewer section. Changes in direction of flow shal

be made with a snmpoth curve of as large a radius as the size of the manhol e
will permit. Changes in size and grade of the channels shall be made
gradual Iy and evenly. The invert channels shall be formed directly in the
concrete of the manhol e base, or shall be built up with brick and nortar,

or shall be half tile laid in concrete, or shall be constructed by | aying
full section sewer pipe through the nmanhol e and breaking out the top half
after the surroundi ng concrete has hardened. Pipe connections shall be
made to manhol e using water stops, standard Oring joints, special nmanhole
coupling, or shall be nmade in accordance with the manufacturer's
recommendati on. The Contractor's proposed nmethod of connection, list of
materials sel ected, and specials required, shall be approved prior to
installation. The floor of the manhol e outside the channels shall be
snooth and shall slope toward the channels not |ess than 100 nm per neter
nor nmore than 200 nm per neter. Free drop inside the manhol es shall not
exceed 500 mm neasured fromthe invert of the inlet pipe to the top of the
floor of the manhol e outside the channels; drop nanhol es shall be
constructed whenever the free drop woul d otherw se be greater than 500 mm

3.4.2 St eel Ladder Anchorage

Ladder shall be adequately anchored to the wall by means of steel inserts
spaced not nore than 1850 mm apart vertically, and shall be installed to
provide at | east 150 mm of space between the wall and the rungs. The wal
along the line of the |adder shall be vertical for its entire |ength.

3.4.3 Jointing, Plastering and Sealing

Mortar joints shall be conpletely filled and shall be snmoboth and free from
surplus nmortar on the inside of the manhole. Mortar and nmastic joints

bet ween precast rings shall be full-bedded in jointing conpound and shal

be snobothed to a uniformsurface on both the interior and exterior of the
manhol e. Installation of rubber gasket joints between precast rings shal
be in accordance with the recommendati ons of the manufacturer. Precast
rings may al so be sealed by the use of extruded rolls of rubber with nmastic
adhesi ve on one side.

3.4. 4 Setting of Franmes and Covers

Unl ess ot herwi se indicated, tops of franes and covers shall be set flush
with finished grade in paved areas or 50 mm hi gher than finished grade in
unpaved areas. Frane and cover assenblies shall be sealed to nanhol e
sections using external preforned rubber joint seals that neet the

requi renents of ASTM D 412 and ASTM D 624, or other nethods specified in
par agraph Jointing, Plastering and Sealing, unless otherw se specified.

3.4.5 Ext ernal Preforned Rubber Joint Seals

External preforned rubber joint seals and extruded rolls of rubber with
masti ¢ adhesi ve shall nmeet the requirenments of ASTM D 412 and ASTM C 972 to
ensure confornmance with paragraph Leakage Tests. The seal shall be

nmul ti-section with neoprene rubber top section and all | ower sections nade
of Ethylene Propylene Di Mnonmer (EPDM) rubber with a mnimumthickness of
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1.5 mm Each unit shall consist of a top and a bottom section and shal
have nastic on the bottom of the bottom section and nastic on the top and
bottom of the top section. The nmastic shall be non-hardeni ng butyl rubber
seal ant and shall seal to the cone/top slab of the manhol e/catch basin and
over the lip of the casting. One unit shall seal a casting and up to six,
50 mm adj usting rings. The bottom section shall be 305 mmin height. A
152 mm high top section will cover up to two, 50 nmadjusting rings. A 305
nmm hi gh bottom section will cover up to six, 50 mm adjusting rings.

Ext ensi on sections shall cover up to two nore adjusting rings. Each

ext ensi on shall overlap the bottom section by 50 nm and shall be overl apped
by the top section by 50 mn

3.5 CONNECTI NG TO EXI STI NG MANHOLES

Pi pe connections to existing nmanhol es shall be nmade so that finish work
will conformas nearly as practicable to the applicable requirenents
specified for new manhol es, including all necessary concrete work, cutting,
and shaping. The connection shall be centered on the nanhole. Holes for

t he new pi pe shall be of sufficient dianeter to allow packi ng cenent nortar
around the entire periphery of the pipe but no larger than 1.5 tinmes the

di ameter of the pipe. Cutting the manhol e shall be done in a manner that
wi Il cause the | east damage to the walls.

3.6 BUI LDI NG CONNECTI ONS

Bui | di ng connections shall include the Iines to and connection with the
bui | di ng waste drai nage piping at a point approxinately 1.5 moutside the
bui | di ng, unless otherw se indicated. Were building drain piping is not
installed, the Contractor shall termnate the buil ding connections
approxinmately 1.5 mfromthe site of the building at a point and in a
manner desi gnat ed.

3.7 CLEANOQUTS AND OTHER APPURTENANCES
Cl eanouts and ot her appurtenances shall be installed where shown on the
drawi ngs or as directed by the Contracting Oficer, and shall conformto

the detail of the draw ngs.

-- End of Section --
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SECTI ON 02630

STORM DRAI NAGE SYSTEM

GENERAL

1 REFERENCES

The publications listed below forma part of this specification to the
referenced. The publications are referred to in the text by basic
desi gnation only.

ext ent

ACl | NTERNATI ONAL (ACl)

ACl 346/ 346R

AASHTO

AASHTO

AASHTO

AASHTO

AASHTO

AASHTO

AASHTO

AASHTO

ANVERI CAN ASSOCI ATI ON OF
( AASHTO)

HB- 16

M 167

M 190

M 198

M 219

M 243

M 294

MP7

(1990) Standard Specification for
Cast-in-Place Nonreinforced Concrete Pipe
and Reconmendati ons

STATE HI GHWAY AND TRANSPORTATI ON CFFI ClI ALS

(1996) Standard Specifications for Hi ghway
Bri dges

(1994) Corrugated Steel Structural Plate,
Zinc Coated, for Field Bolted Pipe

(1995) Bitunmi nous Coated Corrugated Meta
Cul vert Pipe and Pi pe Arches

(1998) Joints for Circular Concrete Sewer
and Cul vert Pipe Using Flexible Waterti ght
Gasket s

(1992; R 1995) Alumi num Alloy Structura
Plate for Field Bolted Conduits

(1996) Field Applied Coating of Corrugated
Metal Structural Plate for Pipe,
Pi pe- Arches, and Arches

(1998) Corrugated Pol yet hyl ene Pi pe, 300-
to 1200- nm Di anet er

(1997) Corrugated Pol yet hyl ene Pi pe, 1350
and 1500 mm Di anet er

AMERI CAN RAI LWAY ENG NEERI NG & MAI NTENANCE- OF- WAY ASSOC!I ATl ON

( AREMA)
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AREMA Manual

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM C

ASTM C

ASTM C

ASTM C

DACW9- 02- B- 0009

(1999) Manual for Railway Engineering (4
Vol .)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

48M

123/ A 123M
536

716

742/ A 742M
760/ A 760M
762/ A 762M
798/ A 798M
807

849

929/ A 929M
26/ B 26M
745/ B 745M
12

14M

32

55

(1994el) Gray lron Castings (Metric)

(2000) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

(1999el) Ductile Iron Castings
(1995) Ductile Iron Culvert Pipe

(1998) Steel Sheet, Metallic Coated and
Pol yner Precoated for Corrugated Steel Pipe

(1997) Corrugated Steel Pipe,
Metal lic-Coated for Sewers and Drains

(1998) Corrugated Steel Pipe, Polyner
Precoated for Sewers and Drains

(1997a) Installing Factory-Mude Corrugated
Steel Pipe for Sewers and O her
Appli cations

(1997) Installing Corrugated Steel
Structural Plate Pipe for Sewers and O her
Appli cations

(1997) Post - Applied Coatings, Pavings, and
Li nings for Corrugated Steel Sewer and
Dr ai nage Pi pe

(1997) Steel Sheet, Metallic-Coated by the
Hot-Di p Process for Corrugated Steel Pipe

(1999) Al umi num Al Il oy Sand Casti ngs

(1997) Corrugated Al um num Pi pe for Sewers
and Drains

(1998el) Installing Vitrified day Pipe
Li nes

(1999) Concrete Sewer, Storm Drain, and
Cul vert Pipe (Metric)

(1999el ) Sewer and Manhol e Brick (Made
fromdday or Shale)

(1999) Concrete Brick
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ASTM C 62 (1997a) Building Brick (Solid Masonry
Units Made from Clay or Shale)

ASTM C 76M (2000) Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe (Metric)

ASTM C 139 (1999) Concrete Masonry Units for
Construction of Catch Basins and Manhol es

ASTM C 231 (1997e1) Air Content of Freshly M xed
Concrete by the Pressure Method

ASTM C 270 (2000) Mortar for Unit Masonry

ASTM C 425 (2000) Conpression Joints for Vitrified
C ay Pipe and Fittings

ASTM C 443 (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe, Using Rubber Gaskets

ASTM C 443M (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe, Using Rubber Gaskets
(Metric)

ASTM C 478M (1997) Precast Reinforced Concrete Manhol e
Sections (Metric)

ASTM C 506M (1999) Reinforced Concrete Arch Cul vert,
Storm Drain, and Sewer Pipe (Metric)

ASTM C 507M (1999) Reinforced Concrete Elliptical
Cul vert, Storm Drain, and Sewer Pipe
(Metric)

ASTM C 655 (2000) Reinforced Concrete D-Load Cul vert,
Storm Drain, and Sewer Pipe

ASTM C 700 (2000) Vitrified Cay Pipe, Extra
Strength, Standard Strength, and Perforated

ASTM C 789 (1998) Precast Reinforced Concrete Box
Sections for Culverts, Storm Drains, and
Sewer s

ASTM C 828 (1998) Low Pressure Air Test of Vitrified

d ay Pipe Lines

ASTM C 850 (1998) Precast Reinforced Concrete Box
Sections for Culverts, StormDrains, and
Sewers with Less Than 2 Ft. of Cover
Subj ected to Hi ghway Loadi ngs

ASTM C 877M (1994) External Sealing Bands for
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Nonci rcul ar Concrete Sewer, Storm Drain,
and Cul vert Pipe (Metric)

ASTM C 923 (1998) Resilient Connectors Between
Rei nf or ced Concrete Manhol e Struct ures,
Pi pes and Materials

ASTM C 924M (1998) Concrete Pipe Sewer Lines by
Low Pressure Air Test Method (Metric)

ASTM C 1103M (1994) Joint Acceptance Testing of
Install ed Precast Concrete Pipe Sewer
Li nes (Metric)

ASTM D 1056 (1998) Flexible Cellular Mterials -
Sponge or Expanded Rubber

ASTM D 1171 (1994) Rubber Deterioration - Surface
Ozone Cracki ng Qutdoors or Chanber
(Triangul ar Speci nens)

ASTM D 1557 (2000) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-nfcu.m))

ASTM D 1751 (1999) Preformed Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996el) Preforned Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC
Conmpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Balloon Method

ASTM D 2321 (1989; R 1995) Underground Installation of
Ther nopl astic Pipe for Sewers and O her
Gravity-Fl ow Applications

ASTM D 2922 (1996el) Density of Soil and
Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
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Dept h)

ASTM D 3034 (1998) Type PSM Pol y(Vinyl Chloride) (PVQ
Sewer Pipe and Fittings

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastoneric Seals

ASTM D 3350 (1999) Pol yet hyl ene Pl astics Pipe and
Fittings Materials

ASTM F 477 (1999) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F 679 (1995) Poly(Vinyl Chloride) (PVO
Large-Di aneter Plastic Gavity Sewer Pipe
and Fittings

ASTM F 714 (2000) Pol yethyl ene (PE) Plastic Pipe
(SDR-PR) Based on Qutside Dianeter

ASTM F 794 (1999) Poly(Vinyl Chloride) (PVC Profile
Gravity Sewer Pipe and Fittings Based on
Controll ed I nside D aneter

ASTM F 894 (1998a) Pol yet hyl ene (PE) Large Di aneter
Profile Wall Sewer and Drain Pipe

ASTM F 949 (2000) Poly(Vinyl Chloride) (PVO
Corrugated Sewer Pipe with a Snooth
Interior and Fittings
ASTM F 1417 (1992; R 1998) Installation Acceptance of
Plastic Gravity Sewer Lines Using
Low Pressure Air
1.2 MEASUREMENT AND PAYMENT

1.2.1 Pi pe Culverts and Storm Drai ns

The length of pipe installed will be neasured along the centerlines of the
pipe fromend to end of pipe wthout deductions for dianmeter of manhol es.
Pipe will be paid for at the contract unit price for the nunber of |inear

nmeters of culverts or stormdrains placed in the accepted work.
1.2.2 Manhol es and Inlets

The quantity of manholes and inlets will be nmeasured as the total nunber of
manhol es and inlets of the various types of construction, conplete with
frames and gratings or covers and, where indicated, with fixed side-rail

| adders, constructed to the depth of 7 neters, in the accepted work. The

depth of manholes and inlets will be neasured fromthe top of grating or
cover to invert of outlet pipe. Mnholes and inlets constructed to depths
greater than the depth specified above will be paid for as units at the

SECTI ON 02630 Page 8



UPPER FLAM NGO DI VERSI ON CHANNEL DACW9- 02- B- 0009

contract unit price for manholes and inlets, plus an additional anount per
linear neter for the neasured depth beyond a depth of 7 neters.

1.2.3 Wal I s and Headwal | s

Wal s and headwal I's will be nmeasured by the nunber of cubic neters of
reinforced concrete, plain concrete, or masonry used in the construction of
the walls and headwalls. Wall and headwalls will be paid for at the

contract unit price for the nunber of walls and headwal | s constructed in
t he conpl eted work.

1.2. 4 Fl ared End Secti ons

Flared end sections will be neasured by the unit. Flared end sections wll
be paid for at the contract unit price for the various sizes in the
accept ed work.

1.2.5 Sheeti ng and Bracing

Paynment will be made for that sheeting and bracing ordered to be left in
pl ace, based on the nunmber of square neters of sheeting and bracing
remai ni ng bel ow the surface of the ground.

1.2.6 Excavati on, Rock and/or Cenented Materials

Paynment will be made for the nunber of cubic neters of material acceptably
excavated, as specified and defined in paragraph EXCAVATION i n Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS neasured in
the original position, and conputed by allow ng actual w dth of rock
excavation with the following limtations: nmaxi mumrock excavation w dth,
750 mm for pipe of 300 nm or |ess nominal dianeter; maxi num rock
excavation width, 400 nmgreater than outside diameter of pipe of nore than
300 nmm nom nal diameter. Measurenent will include authorized overdepth
excavation. Paynment will also include all necessary drilling and bl asting,
and all incidentals necessary for satisfactory excavation and di sposal of
aut hori zed rock excavation. No separate paynent will be nmade for backfil
material required to replace rock excavation; this cost shall be included
in the Contractor's unit price bid per cubic neter for rock excavation. In
rock excavation for manhol es and ot her appurtenances, 300 mMmmw || be
al |l oned outside the wall lines of the structures.

1.2.7 Backfill Replacing Unstable Materi al

Paynment will be made for the nunber of cubic neters of select granul ar
material required to replace unstable material for foundations under pipes
or drainage structures, which will constitute full conpensation for this
backfill material, including renpbval and di sposal of unstable material and
al |l excavating, hauling, placing, conpacting, and all incidentals necessary
to conplete the construction of the foundation satisfactorily.

1.2.8 Pi pe Pl aced by Jacking

Payment will be made for the nunber of linear neters of jacked pipe
accepted in the conpleted work neasured along the centerline of the pipe in
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pl ace.
1.3 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Placing Pipe; G RE

Printed copies of the manufacturer's recomendations for installation
procedures of the naterial being placed, prior to installation

SD- 04 Sanpl es

Pipe for Culverts and StormDrains; G RE
Sanples of the following naterials, before work is started: Concrete Pipe;
Hori zontal or Vertical Elliptical pipe; clay pipe;
Rei nf orced Concrete Pipe; nonreinforced pipe; cast-in-place pipe/conduit;
PVC/ PE Pipe; Ductile Iron Pipe; steel pipe.

SD-07 Certificates

Resin Certification; G RE

Pi peline Testing; G RE.

Hydrostatic Test on Watertight Joints; G RE

Determination of Density; G RE

Frame and Cover for Gratings; G RE
Certified copies of test reports denonstrating conformance to applicable
pi pe specifications, before pipe is installed. Certification on the
ability of frame and cover or gratings to carry the inposed |live |oad.

1.4 DELI VERY, STORAGE, AND HANDLI NG
1.4.1 Del i very and Storage

Materials delivered to site shall be inspected for danmage, unl oaded, and
stored with a nminimum of handling. Materials shall not be stored directly
on the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. Before, during, and after installation, plastic pipe and
fittings shall be protected fromany environment that would result in
damage or deterioration to the material. The Contractor shall have a copy

of the manufacturer’'s instructions available at the construction site at
all times and shall follow these instructions unless directed otherw se by
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the Contracting Officer. Solvents, solvent conpounds, |ubricants,
el astoneric gaskets, and any simlar materials required to install plastic
pi pe shall be stored in accordance with the nmanufacturer's reconmendati ons
and shall be discarded if the storage period exceeds the recomended shelf
life. Solvents in use shall be discarded when the reconmended pot life is
exceeded.

1.4.2 Handl i ng
Materials shall be handled in a manner that ensures delivery to the trench
i n sound, undanmaged condition. Pipe shall be carried to the trench, not
dr agged.

PART 2 PRODUCTS

2.1 Pl PE FOR CULVERTS AND STORM DRAI NS

Pi pe for culverts and stormdrains shall be of the sizes indicated and
shall conformto the requirenents specified.

2.1.1 Concrete Pipe
ASTM C 76M Cass Il, or ASTM C 655, D-Load.
2.1.1.1 Rei nforced Arch Cul vert and Storm Drai npi pe
ASTM C 506M d ass A- 111
2.1.1.2 Reinforced Elliptical Culvert and Storm Drai npi pe

ASTM C 507M  Horizontal elliptical pipe shall be Class HE-1I. Vertica
elliptical pipe shall be Oass VE-II

2.1.1.3 Nonr ei nf or ced Pi pe
ASTM C 14M d ass 2.
2.1.1.4 Cast -1 n-Place Nonreinforced Conduit
ACl 346/ 346R, except that testing shall be the responsibility of and at the
expense of the Contractor. 1In the case of other conflicts between AC
346/ 346R and proj ect specifications, requirenments of AClH 346/ 346R shal
govern.
2.1.2 C ay Pipe
Standard or extra strength, as indicated, conform ng to ASTM C 700.
2.1.3 Corrugated Steel Pipe
ASTM A 760/ A 760M zinc or alum num (Type 2) coated pipe of either

a. Type Il pipe with annular 68 by 13 nm corrugations.
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b. Type IIR pipe with helical 19 by 19 by 190 nm corrugati ons.
2.1.3.1 Ful 'y Bitum nous Coated

AASHTO M 190 Type A and ASTM A 760/ A 760M zi nc or alum num (Type 2) coated
pi pe of either:

a. Type Il pipe with annular 68 by 13 nm corrugations.
b. Type IIR pipe with helical 19 by 19 by 190 nm corrugati ons.
2.1.3.2 Hal f Bi tum nous Coated, Part Paved

AASHTO M 190 Type B and ASTM A 760/ A 760M zi nc or alum num (Type 2) coated
Type |l pipe with annular 68 by 13 nm corrugati ons.

2.1.3.3 Ful Iy Bitum nous Coated, Part Paved

AASHTO M 190 Type C and ASTM A 760/ A 760M zi nc or alum num (Type 2) coated
Type |l pipe with annular 68 by 13 nm corrugati ons.

2.1.3.4 Ful Iy Bitum nous Coated, Fully Paved

AASHTO M 190 Type D and ASTM A 760/ A 760M zi nc or alum num (Type 2) coated
Type |l pipe with annular 68 by 13 nm corrugati ons.

2.1.3.5 Concr et e- Li ned

ASTM A 760/ A 760M zi nc coated Type | corrugated steel pipe with annular 68
by 13 mm corrugations and a concrete lining in accordance with ASTM A 849.

2.1.3.6 Pol yner Precoated

ASTM A 762/ A 762M corrugated steel pipe fabricated from ASTM A 742/ A 742M
Grade 250/ 250 pol ynmer precoated sheet of either:

a. Type Il pipe with annular 68 by 13 nm corrugations.
b. Type IIR pipe with helical 19 by 19 by 190 nm corrugati ons.
2.1.3.7 Pol yner Precoated, Part Paved
ASTM A 762/ A 762M Type |1 corrugated steel pipe and AASHTO M 190 Type B
(nodi fied), paved invert only, fabricated from ASTM A 742/ A 742M G ade
250/ 250 pol yner precoated sheet with annular 68 by 13 nm corrugations.
2.1.3.8 Pol yner Precoated, Fully Paved
ASTM A 762/ A 762M Type |1 corrugated steel pipe and AASHTO M 190 Type D
(nodi fied), fully paved only, fabricated from ASTM A 742/ A 742M G ade

250/ 250 pol yner precoated sheet with annular 68 by 13 nm corrugations.

2.1. 4 Corrugat ed Al um num Al |l oy Pi pe
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ASTM B 745/ B 745M corrugated al um num al | oy pi pe of either:
a. Type Il pipe with annul ar corrugations.
b. Type IIR pipe with helical corrugations.
2.1.4.1 Al um num Ful |y Bitum nous Coat ed

AASHTO M 190 Type A and ASTM B 745/ B 745M corrugated al um num al | oy pi pe of
ei ther:

a. Type Il pipe with annul ar corrugations.
b. Type IIR pipe with helical corrugations.
2.1.4.2 Al um num Ful |y Bitum nous Coated, Part Paved

AASHTO M 190 Type C and ASTM B 745/ B 745M corrugated al um num al | oy pi pe of
ei ther:

a. Type Il pipe with annular corrugations.
b. Type IIR pipe with helical corrugations.

2.1.5 Structural Plate, Steel Pipe, Pipe Arches and Arches
Assenbl ed with gal vani zed steel nuts and bolts, from gal vani zed corrugat ed
steel plates conform ng to AASHTO M 167. Pi pe coating, when required,
shall conformto the requirenents of AASHTO M 190 Type A. Thickness of
pl ates shall be as indicated.

2.1.6 Structural Plate, Al um num Pipe, Pipe Arches and Arches
Assenbl ed with either alum numalloy, alum num coated steel, stainless
steel or zinc coated steel nuts and bolts. Nuts and bolts, and al um num
all oy plates shall conformto AASHTO M 219. Pipe coating, when required,
shall conformto the requirenents of AASHTO M 190, Type A.  Thi ckness of
pl ates shall be as indicated.

2.1.7 Ductile Iron Culvert Pipe
ASTM A 716.

2.1.8 PVC Pi pe
The pipe nanufacturer's resin certification, indicating the cell
classification of PVC used to manufacture the pipe, shall be submtted
prior to installation of the pipe.

2.1.8.1 Type PSM PVC Pi pe
ASTM D 3034, Type PSM maxi mum SDR 35, produced from PVC certified by the

conpounder as neeting the requirenents of ASTM D 1784, mininumcell class
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12454-B
2.1.8.2 Profile PVC Pi pe

ASTM F 794, Series 46, produced from PVC certified by the conpounder as
neeting the requirenents of ASTM D 1784, mninmumcell class 12454-B

2.1.8.3 Snoot h Wal | PVC Pi pe

ASTM F 679 produced fromPVC certified by the conpounder as neeting the
requi renents of ASTM D 1784, mininumcell class 12454-B

2.1.8.4 Cor rugat ed PVC Pi pe

ASTM F 949 produced fromPVC certified by the conpounder as neeting the
requi renents of ASTM D 1784, mininumcell class 12454-B

2.1.9 PE Pi pe

The pipe nanufacturer's resin certification indicating the cel
classification of PE used to manufacture the pipe shall be subnitted prior
to installation of the pipe. The minimumcell classification for

pol yet hyl ene plastic shall apply to each of the seven prinary properties of
the cell classification limts in accordance with ASTM D 3350.

2.1.9.1 Snooth Wall PE Pi pe

ASTM F 714, maxi num DR of 21 for pipes 80 to 600 mmin dianeter and nmaxi num
DR of 26 for pipes 650 to 1200 nmin dianeter. Pipe shall be produced from
PE certified by the resin producer as neeting the requirenents of ASTM D
3350, mininumcell class 335434C.

2.1.9.2 Corrugat ed PE Pi pe

AASHTO M 294, Type S or D, for pipes 300 to 1200 mm and AASHTO MP7, Type S
or D, for pipes 1350 to 1500 mm produced from PE certified by the resin
producer as neeting the requirenents of ASTM D 3350, mininumcell class in
accordance with AASHTO M 294. Pipe walls shall have the foll ow ng
properties:

M ni mum Monment

Noni nal M ni num of Inertia of
Si ze Vall Area Val | Section
(m) (square mm m (mto the 4th/nm
300 3200 390

375 4000 870

450 4900 1020

600 6600 1900

750 8300 2670

900 9500 3640
1050 9900 8900
1200 10900 8900
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M ni mum Monment

Nom nal M ni mum of Inertia of

Si ze Val | Area VWal | Section
(m) (square mm m (mto the 4th/nm
1350 12000 13110

1500 13650 13110

2.1.9.3 Profile Wall PE Pi pe

ASTM F 894, RSC 160, produced from PE certified by the resin producer as
neeting the requirenents of ASTM D 3350, m ninmumcell class 334433C. Pipe
wal I s shall have the follow ng properties:

M ni nrum Monent

O Inertia of

Val | Section
(mto the 4th/nm

Noni nal M ni num Cel | Cel

Si ze Vall Area d ass d ass
(m) (square mm m 334433C 335434C
450 6300 850 620
525 8800 1150 840
600 9900 1330 970
675 12500 2050 1490
750 12500 2050 1490
825 14800 2640 2160
900 17100 3310 2700
1050 16500 4540 3720
1200 18700 5540 4540

2.2 DRAI NAGE STRUCTURES
2.2.1 Fl ared End Secti ons

Sections shall be of a standard design fabricated fromzinc coated stee
sheets neeting requirenents of ASTM A 929/ A 929M

2.2.2 Precast Reinforced Concrete Box
For hi ghway | oadings with 600 mm of cover or nore or subjected to dead | oad
only, ASTM C 789; for |ess than 600 mm of cover subjected to hi ghway
| oadi ng, ASTM C 850

2.3 M SCELLANEQUS MATERI ALS

2.3.1 Concrete

Unl ess ot herwi se specified, concrete and reinforced concrete shall conform

SECTI ON 02630 Page 15



UPPER FLAM NGO DI VERSI ON CHANNEL DACW9- 02- B- 0009

2.

to the requirenents for 25 MPa concrete under Section 03301 CAST-I| N PLACE
STRUCTURAL CONCRETE. The concrete m xture shall have air content by vol une
of concrete, based on neasurenents made i nmedi ately after discharge from
the mxer, of 5 to 7 percent when maxi mum si ze of coarse aggregate exceeds
37.5 mm Air content shall be determ ned in accordance with ASTM C 231
The concrete covering over steel reinforcing shall not be | ess than 25 nm
thick for covers and not less than 40 mmthick for walls and fl ooring.
Concrete covering deposited directly against the ground shall have a

t hi ckness of at |east 75 nmm between steel and ground. Expansion-joint
filler material shall conformto ASTM D 1751, or ASTM D 1752, or shall be
resin-inpregnated fiberboard conformng to the physical requirenents of
ASTM D 1752.

.3.2 Mort ar

Mortar for pipe joints, connections to other drai nage structures, and brick
or block construction shall conformto ASTM C 270, Type M except that the
maxi mum pl acenent tinme shall be 1/2 hour. The quantity of water in the

m xture shall be sufficient to produce a stiff workable nortar. Water

shall be clean and free of harnful acids, alkalies, and organic inmpurities.
The nortar shall be used within 30 mnutes after the ingredients are m xed

with water. The inside of the joint shall be w ped clean and fi ni shed
snooth. The nmortar head on the outside shall be protected fromair and sun

with a proper covering until satisfactorily cured.

.3.3 Precast Concrete Segnental Bl ocks

Precast concrete segnental block shall conformto ASTM C 139, not nore than
200 mm (8 inches) thick, not less than 200 nm (8 inches) |ong, and of such
shape that joints can be seal ed effectively and bonded with cenent nortar.

.3.4 Brick

Brick shall conformto ASTM C 62, Grade SW ASTM C 55, Gade S| or S-I1I;
or ASTM C 32, Grade M5. Mrtar for jointing and plastering shall consi st
of one part portland cement and two parts fine sand. Line nay be added to
the nortar in a quantity not nmore than 25 percent of the volune of cenent.
The joints shall be filled conpletely and shall be snmooth and free from
surplus nmortar on the inside of the structure. Brick structures shall be
pl astered with 10 nmof nortar over the entire outside surface of the
wal I s. For square or rectangul ar structures, brick shall be laid in
stretcher courses with a header course every sixth course. For round
structures, brick shall be laid radially with every sixth course a
stretcher course.

.3.5 Precast Rei nforced Concrete Manhol es

Precast reinforced concrete manhol es shall conformto ASTM C 478M Joints
bet ween precast concrete risers and tops shall be full-bedded in cenent
nortar and shall be snpothed to a uniformsurface on both interior and
exterior of the structure.

3.6 Prefabricated Corrugated Metal WManhol es
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Manhol es shall be of the type and design reconmmended by the nanufacturer
Manhol es shall be conplete with frames and cover, or frames and gratings.

2.3.7 Frane and Cover for Gratings

Frame and cover for gratings shall be cast gray iron, ASTM A 48M d ass
35B; cast ductile iron, ASTM A 536, Grade 65-45-12; or cast alum num ASTM
B 26/ B 26M Alloy 356.016. Wight, shape, size, and waterway openings for
grates and curb inlets shall be as indicated on the plans.

2.3.8 Joints
2.3.8.1 Fl exi bl e Watertight Joints

a. Materials: Flexible watertight joints shall be nade with plastic
or rubber-type gaskets for concrete pipe and with
factory-fabricated resilient materials for clay pipe. The design
of joints and the physical requirenents for plastic gaskets shal
conformto AASHTO M 198, and rubber-type gaskets shall conformto
ASTM C 443M Factory-fabricated resilient joint naterials shal
conformto ASTM C 425. Gaskets shall have not nore than one
factory-fabricated splice, except that two factory-fabricated
splices of the rubber-type gasket are permtted if the noni na
di ameter of the pipe being gasketed exceeds 1.35 m (54 inches).

b. Test Requirenents: Watertight joints shall be tested and shal
meet test requirenents of paragraph HYDROSTATI C TEST ON WATERTI GHT
JO NTS. Rubber gaskets shall conply with the oil resistant gasket
requirenents of ASTM C 443M Certified copies of test results
shal|l be delivered to the Contracting O ficer before gaskets or
jointing materials are installed. Alternate types of watertight
joint may be furnished, if specifically approved.

2.3.8.2 Ext ernal Seal i ng Bands
Requi renents for external sealing bands shall conformto ASTM C 877M
2.3.8.3 Fl exi bl e Watertight, Gasketed Joints

a. Gaskets: When infiltration or exfiltration is a concern for
pi pe lines, the couplings may be required to have gaskets. The
cl osed-cel |l expanded rubber gaskets shall be a continuous band
approximately 178 mm (7 inches) wi de and approximtely 10 mm (3/8
inch) thick, neeting the requirenents of ASTM D 1056, Type 2 B3,
and shall have a quality retention rating of not less than 70
percent when tested for weather resistance by ozone chanber
exposure, Method B of ASTM D 1171. Rubber Oring gaskets shall be
21 mm (13/16 inch) in dianeter for pipe dianeters of 914 nm (36
inches) or smaller and 22 mm (7/8 inch) in dianeter for |arger
pi pe having 13 nm (1/2 inch) deep end corrugation. Rubber Oring
gaskets shall be 35 mm (1-3/8 inches) in diameter for pipe having
25 mm (1 inch) deep end corrugations. Ovrings shall neet the
requi renents of AASHTO M 198 or ASTM C 443. Flexible plastic
gaskets shall conformto requirenments of AASHTO M 198, Type B
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b. Connecting Bands: Connecting bands shall be of the type, size and
sheet thickness of band, and the size of angles, bolts, rods and
lugs as indicated or where not indicated as specified in the
appl i cabl e standards or specifications for the pipe. Exterior
rivet heads in the longitudi nal seam under the connecting band
shal | be countersunk or the rivets shall be onmtted and the seam
wel ded. Watertight joints shall be tested and shall neet the test
requi renents of paragraph HYDROSTATI C TEST ON WATERTI GHT JO NTS

2.3.8.4 PVC Pl asti c Pipes
Joints shall be solvent cement or elastoneric gasket type in accordance
with the specification for the pipe and as reconmmended by the pipe
manuf act urer.

2.3.8.5 Snooth Wall PE Pl astic Pipe

Pi pe shall be joined using butt fusion nethod as reconmended by the pipe
manuf act urer.

2.3.8.6 Corrugated PE Plastic Pipe
Water tight joints shall be made using a PVC or PE coupling and rubber
gaskets as reconmended by the pipe manufacturer. Rubber gaskets shal
conformto ASTMF 477. Soil tight joints shall conformto the requirenents
in AASHTO HB-16, Division Il, Section 26.4.2.4. (e) for soil tightness and
shal | be as recomended by the pipe manufacturer.

2.3.8.7 Profile Wall PE Plastic Pipe

Joints shall be gasketed or thermal weld type with integral bell in
accordance with ASTM F 894.

2.3.8.8 Ductile Iron Pipe
Couplings and fittings shall be as reconmmended by the pi pe nanufacturer

2.4  STEEL LADDER
Steel |adder shall be provided where the depth of the manhol e exceeds 3. 66
m (12 feet). These |adders shall be not |ess than 406 nm (16 inches) in
width, with 19 mm (3/4 inch) diameter rungs spaced 305 nm (12 i nches)
apart. The two stringers shall be a mninmm 10 nm (3/8 inch) thick and 63
mm (2-1/2 inches) wide. Ladders and inserts shall be gal vani zed after
fabrication in conformance with ASTM A 123/ A 123M

2.5 DOWNSPQUT BOOTS
Boots used to connect exterior downspouts to the stormdrai nage system
shal |l be of gray cast iron conformng to ASTM A 48M C ass 30B or 35B

Shape and size shall be as indicated.

2.6 RESI LI ENT CONNECTORS
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Fl exi bl e, watertight connectors used for connecting pipe to nmanhol es and
inlets shall conformto ASTM C 923.

.7 HYDROSTATI C TEST ON WATERTI GHT JO NTS

. 7.1 Concrete, Clay, PVC and PE Pipe

A hydrostatic test shall be made on the watertight joint types as proposed.
Only one sanple joint of each type needs testing; however, if the sanple
joint fails because of faulty design or worknanship, an additional sanple
joint may be tested. During the test period, gaskets or other jointing
material shall be protected fromextrenme tenperatures which night adversely
af fect the performance of such materials. Performance requirenents for
joints in reinforced and nonreinforced concrete pipe shall conformto
AASHTO M 198 or ASTM C 443M Test requirenents for joints in clay pipe
shall conformto ASTM C 425. Test requirenents for joints in PVC and PE
pl astic pipe shall conformto ASTM D 3212.

. 7.2 Corrugated Steel and Al um num Pi pe

A hydrostatic test shall be made on the watertight joint systemor coupling
band type proposed. The nmonent strength required of the joint is expressed
as 15 percent of the cal cul ated nmonent capacity of the pipe on a transverse
section renote fromthe joint by the AASHTO HB-16 (Division |1, Section
26). The pipe shall be supported for the hydrostatic test with the joint

| ocated at the point which devel ops 15 percent of the nonment capacity of

t he pi pe based on the allowable span in neters for the pipe flowing full or
54,233 Newton neters (40,000 foot-pounds), whichever is |ess. Perfornance
requi renents shall be met at an internal hydrostatic pressure of 69 kPa (10
psi) for a 10 minute period for both annular corrugated netal pipe and
helical corrugated netal pipe with factory reforned ends.

PART 3 EXECUTI ON

3.

1 EXCAVATI ON FOR PI PE CULVERTS, STORM DRAI'NS, AND DRAI NAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts
and stormdrains, shall be in accordance with the applicable portions of
Section 02316 "Excavation, Trenching, and Backfilling for Utilities

Systens" and the requirenments specified bel ow

1.1 Trenchi ng

The width of trenches at any point below the top of the pipe shall be not
greater than the outside dianeter of the pipe plus 600 Mmto permt
sati sfactory jointing and thorough tanping of the beddi ng material under
and around the pipe. Sheeting and bracing, where required, shall be placed
within the trench width as specified. Contractor shall not overexcavate.
Where trench wi dths are exceeded, redesign with a resultant increase in
cost of stronger pipe or special installation procedures will be necessary.
Cost of this redesign and increased cost of pipe or installation shall be
borne by the Contractor w thout additional cost to the Government.
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3.

3.

1.2 Renoval of Rock

Rock in either |edge or boulder formation shall be replaced with suitable
materials to provide a conpacted earth cushion having a thickness between
unrenmoved rock and the pipe of at least 200 nmor 13 mmfor each neter of
fill over the top of the pipe, whichever is greater, but not nore than
three-fourths the nom nal dianmeter of the pipe. Were bell-and-spigot pipe
is used, the cushion shall be maintained under the bell as well as under
the straight portion of the pipe. Rock excavation shall be as specified
and defined in Section 02316 "Excavation, Trenching, and Backfilling for
Uilities Systens".

.1.3 Renoval of Unstable Materia

VWhere wet or otherw se unstable soil incapable of properly supporting the
pi pe, as determined by the Contracting O ficer, is unexpectedly encountered
in the bottomof a trench, such nmaterial shall be renbved to the depth
required and replaced to the proper grade with select granular naterial
conpacted as provided in paragraph BACKFI LLING When renoval of unstable
material is due to the fault or neglect of the Contractor in his
performance of shoring and sheeting, water renpval, or other specified
requi renents, such renoval and repl acenent shall be perforned at no
addi ti onal cost to the government.

.2 BEDDI NG

The beddi ng surface for the pipe shall provide a firmfoundation of uniform
density throughout the entire | ength of the pipe.

2.1 Concrete Pipe Requirenents

When no bedding class is specified or detailed on the draw ngs, concrete
pi pe shall be bedded in a soil foundation accurately shaped and rounded to
conformto the | owest one-fourth of the outside portion of circular pipe or
to the | ower curved portion of pipe arch for the entire I ength of the pipe
or pipe arch. Wen necessary, the beddi ng shall be tanped. Bell holes and
depressions for joints shall be not nore than the length, depth, and wi dth
required for properly nmaking the particular type of joint.

. 2.2 C ay Pipe Requirenents

Beddi ng for clay pipe shall be as specified by ASTM C 12.

. 2.3 Corrugated Metal Pipe

Beddi ng for corrugated netal pipe and pipe arch shall be in accordance with
ASTM A 798/ A 798M It is not required to shape the bedding to the pipe
geonetry. However, for pipe arches, the Contractor shall either shape the
bedding to the relatively flat bottomarc or fine grade the foundation to a
shal | ow v-shape. Bedding for corrugated structural plate pipe shall neet
requi renents of ASTM A 807

2.4 Ductile Iron Pipe
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3.

Beddi ng for ductile iron pipe shall be as shown on the draw ngs.
2.5 Pl astic Pipe
Beddi ng for PVC and PE pipe shall neet the requirenments of ASTM D 2321.

Beddi ng, haunching, and initial backfill shall be either Cass IB or |
mat eri al

.3 PLACI NG PI PE

Each pi pe shall be thoroughly exam ned before being |aid; defective or
damaged pi pe shall not be used. Plastic pipe shall be protected from
exposure to direct sunlight prior to laying, if necessary to maintain
adequate pipe stiffness and neet installation deflection requirenents.

Pi pelines shall be laid to the grades and alignnent indicated. Proper
facilities shall be provided for |owering sections of pipe into trenches.
Lifting lugs in vertically elongated netal pipe shall be placed in the sane
vertical plane as the mpjor axis of the pipe. Pipe shall not be laid in
wat er, and pipe shall not be laid when trench conditions or weather are
unsui table for such work. Diversion of drainage or dewatering of trenches
during construction shall be provided as necessary. Deflection of
installed flexible pipe shall not exceed the following limts:

MAXI MUM ALLOWABLE

TYPE OF PI PE DEFLECTI ON (%

Corrugated Steel and Al um num Al | oy 5

Concret e-Li ned Corrugated Steel 3

Ductile Iron Cul vert 3

Pl astic 7.5
Not | ess than 30 days after the conpletion of backfilling, the Government
may performa deflection test on the entire length of installed flexible
pi pe using a nandrel or other suitable device. Installed flexible pipe
showi ng defl ections greater than those indicated above shall be retested by
a run fromthe opposite direction. |If the retest also fails, the suspect

pi pe shall be replaced at no cost to the Governnent.

. 3.1 Concrete, Clay, PVC, R bbed PVC and Ductile Iron Pipe

Layi ng shall proceed upgrade with spigot ends of bell-and-spigot pipe and
tongue ends of tongue-and-groove pipe pointing in the direction of the flow

. 3.2 Elliptical and Elliptical Reinforced Concrete Pipe

The manufacturer's reference |lines, designating the top of the pipe, shal
be within 5 degrees of a vertical plane through the |ongitudinal axis of
the pipe, during placenent. Danmmge to or msalignment of the pipe shall be
prevented in all backfilling operations.
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3.

3.3 Corrugat ed PE Pi pe

Layi ng shall be with the separate sections joined firmly on a bed shaped to
line and grade and shall follow manufacturer's recomendati ons.

.3.4 Corrugated Metal Pipe and Pipe Arch

Layi ng shall be with the separate sections joined firmy together, with the
outside laps of circunferential joints pointing upstream and with

| ongi tudinal |aps on the sides. Part paved pipe shall be installed so that
the centerline of bitunm nous pavenent in the pipe, indicated by suitable
mar ki ngs on the top at each end of the pipe sections, coincides with the
specified alignnment of pipe. Fully paved steel pipe or pipe arch shal

have a painted or otherw se applied | abel inside the pipe or pipe arch

i ndi cating sheet thickness of pipe or pipe arch. Any unprotected netal in
the joints shall be coated with bitum nous naterial as specified in AASHTO
M 190 or AASHTO M 243. Interior coating shall be protected agai nst danage
frominsertion or renoval of struts or tie wires. Lifting lugs shall be
used to facilitate noving pipe w thout danage to exterior or interior
coatings. During transportation and installation, pipe or pipe arch and
coupli ng bands shall be handled with care to preclude danage to the
coating, paving or lining. Danaged coatings, pavings and |inings shall be
repaired in accordance with the manufacturer's recomendati ons prior to

pl aci ng backfill. Pipe on which coating, paving or |ining has been danaged
to such an extent that satisfactory field repairs cannot be made shall be
renoved and repl aced. Vertical elongation, where indicated, shall be

acconpl i shed by factory elongation. Suitable narkings or properly placed
lifting lugs shall be provided to ensure placenent of factory el ongated
pipe in a vertical plane.

.3.5 Structural -Plate Stee

Structural plate shall be installed in accordance with ASTM A 807.
Structural plate shall be assenbled in accordance with instructions

furni shed by the manufacturer. Instructions shall show the position of
each plate and the order of assenmbly. Bolts shall be tightened
progressively and uniformy, starting at one end of the structure after al
plates are in place. The operation shall be repeated to ensure that al
bolts are tightened to neet the torque requirenents of 270 Newton neters
(200 foot-pounds) plus or mnus 68 Newon neters (50 foot-pounds). Any
power w enches used shall be checked by the use of hand torque wenches or
| ong- handl ed socket or structural wenches for amount of torque produced.
Power wrenches shall be checked and adjusted frequently as needed,
according to type or condition, to ensure proper adjustnent to supply the
required torque.

.3.6 Structural -Plate Al um num

Structural plate shall be assenbled in accordance with instructions

furni shed by the manufacturer. |Instructions shall show the position of
each plate and the order of assenmbly. Bolts shall be tightened
progressively and uniformy, starting at one end of the structure after al
plates are in place. The operation shall be repeated to ensure that al
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bolts are torqued to a m nimum of 136 Newton neters (100 foot-pounds) on
alumnumall oy bolts and a m ni rum of 203 Newton neters (150 foot-pounds)
on gal vani zed steel bolts. Any power wenches used shall be checked by the
use of hand torque wenches or |ong-handl ed socket or structural w enches
for the anobunt of torque produced. Power wenches shall be checked and
adjusted as frequently as needed, according to type or condition, to ensure
that they are in proper adjustnent to supply the required torque.

3.3.7 Mul tiple Culverts

Where nmultiple lines of pipe are installed, adjacent sides of pipe shall be
at least half the noninal pipe dianeter or 1 nmeter apart, whichever is |ess.

3.3.8 Jacki ng Pipe Through Fills

Met hods of operation and installation for jacking pipe through fills shal
conformto requirenments specified in Volune 1, Chapter 1, Part 4 of ARENA
Manual

3.4 JOA NTI NG
3.4.1 Concrete and O ay Pipe
3.4.1.1 Cenent - Mortar Bel | - and- Spi got Joi nt

The first pipe shall be bedded to the established gradeline, with the bel
end pl aced upstream The interior surface of the bell shall be thoroughly
cleaned with a wet brush and the |ower portion of the bell filled with
nortar as required to bring inner surfaces of abutting pipes flush and
even. The spigot end of each subsequent pipe shall be cleaned with a wet
brush and uniformy matched into a bell so that sections are closely
fitted. After each section is laid, the remainder of the joint shall be
filled with nortar, and a bead shall be formed around the outside of the
joint with sufficient additional nortar. |If nortar is not sufficiently
stiff to prevent appreciable slunp before setting, the outside of the joint
shal | be wrapped or bandaged with cheesecloth to hold nortar in place.

3.4.1.2 Cenent - Mortar QGakum Joi nt for Bell-and- Spigot Pipe

A closely tw sted gasket shall be nade of jute or oakum of the dianeter
required to support the spigot end of the pipe at the proper grade and to
nmake the joint concentric. Joint packing shall be in one piece of
sufficient length to pass around the pipe and |lap at top. This gasket
shal | be thoroughly saturated with neat cement grout. The bell of the pipe
shal |l be thoroughly cleaned with a wet brush, and the gasket shall be laid
in the bell for the lower third of the circunference and covered with
nortar. The spigot of the pipe shall be thoroughly cleaned with a wet
brush, inserted in the bell, and carefully driven hone. A snmall anount of
nortar shall be inserted in the annul ar space for the upper two-thirds of
the circunference. The gasket shall be | apped at the top of the pipe and

driven hone in the annular space with a caulking tool. The renai nder of
t he annul ar space shall be filled conpletely with nortar and bevel ed at an
angl e of approximately 45 degrees with the outside of the bell. If nortar

is not sufficiently stiff to prevent appreciable slunp before setting, the

SECTI ON 02630 Page 23



UPPER FLAM NGO DI VERSI ON CHANNEL DACW9- 02- B- 0009

outside of the joint thus nade shall be wapped with cheesecloth. Placing
of this type of joint shall be kept at |east five joints behind | aying
operations.

3.4.1.3 Cenent - Mortar Di aper Joint for Bell-and-Spigot Pipe

The pipe shall be centered so that the annular space is uniform The
annul ar space shall be caulked with jute or oakum Before caul ki ng, the
i nside of the bell and the outside of the spigot shall be cl eaned.

a. Diaper Bands: Diaper bands shall consist of heavy cloth fabric to
hold grout in place at joints and shall be cut in |lengths that
extend one-eighth of the circunference of pipe above the spring
line on one side of the pipe and up to the spring line on the
other side of the pipe. Longitudinal edges of fabric bands shal
be rolled and stitched around two pieces of wire. Wdth of fabric
bands shall be such that after fabric has been securely stitched
around both edges on wires, the wires will be uniformy spaced not
| ess than 200 mm apart. Wres shall be cut into lengths to pass
around pipe with sufficient extra length for the ends to be
twisted at top of pipe to hold the band securely in place; bands
shal | be accurately centered around | ower portion of joint.

b. Gout: Gout shall be poured between band and pi pe fromthe high
side of band only, until grout rises to the top of band at the
spring line of pipe, or as nearly so as possible, on the opposite
side of pipe, to ensure a thorough sealing of joint around the
portion of pipe covered by the band. Silt, slush, water, or
pol luted nmortar grout forced up on the |ower side shall be forced
out by pouring, and renoved.

c. Remainder of Joint: The remaining unfilled upper portion of the
joint shall be filled with nortar and a bead fornmed around the
outside of this upper portion of the joint with a sufficient
anount of additional nortar. The diaper shall be left in place.
Placing of this type of joint shall be kept at least five joints
behi nd actual |aying of pipe. No backfilling around joints shal
be done until joints have been fully inspected and approved.

3.4.1.4 Cenent - Mort ar Tongue- and- Gr oove Joi nt

The first pipe shall be bedded carefully to the established gradeline with
t he groove upstream A shall ow excavation shall be made underneath the
pipe at the joint and filled with nortar to provide a bed for the pipe.
The grooved end of the first pipe shall be thoroughly cleaned with a wet
brush, and a | ayer of soft nortar applied to the |ower half of the groove.
The tongue of the second pipe shall be cleaned with a wet brush; while in
hori zontal position, a |ayer of soft nortar shall be applied to the upper
hal f of the tongue. The tongue end of the second pipe shall be inserted in
the grooved end of the first pipe until nortar is squeezed out on interior
and exterior surfaces. Sufficient nortar shall be used to fill the joint
conpletely and to forma bead on the outside.

3.4.1.5 Cenent - Mortar Di aper Joint for Tongue-and- G oove Pipe
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The joint shall be of the type described for cenment-nortar

t ongue-and-groove joint in this paragraph, except that the shall ow
excavation directly beneath the joint shall not be filled with nortar unti
after a gauze or cheesecl oth band di pped in cenent nortar has been w apped
around the outside of the joint. The cenent-nortar bead at the joint shal
be at least 15 nm thick and the width of the diaper band shall be at | east
200 mm The di aper shall be left in place. Placing of this type of joint
shal |l be kept at least five joints behind the actual |aying of the pipe.
Backfilling around the joints shall not be done until the joints have been
fully inspected and approved.

3.4.1.6 Pl asti c Seal i ng Conpound Joints for Tongue-and- G ooved Pi pe

Seal i ng conpounds shall follow the recomrendati on of the particul ar
manufacturer in regard to special installation requirenents. Surfaces to
receive lubricants, priners, or adhesives shall be dry and clean. Sealing
conpounds shall be affixed to the pipe not nore than 3 hours prior to
installation of the pipe, and shall be protected fromthe sun, blow ng
dust, and other deleterious agents at all tinmes. Sealing conpounds shal

be inspected before installation of the pipe, and any | oose or inproperly
af fi xed sealing conmpound shall be renoved and repl aced. The pipe shall be
aligned with the previously installed pipe, and the joint pulled together
If, while making the joint with nastic-type sealant, a slight protrusion of
the material is not visible along the entire inner and outer circunference
of the joint when the joint is pulled up, the pipe shall be renmobved and the
joint remade. After the joint is nade, all inner protrusions shall be cut
off flush with the inner surface of the pipe. |f nonnmastic-type seal ant
material is used, the "Squeeze-Qut" requirement above will be waived.

3.4.1.7 Fl exi bl e Watertight Joints

Gaskets and jointing nmaterials shall be as recommended by the particul ar
manufacturer in regard to use of lubricants, cenments, adhesives, and ot her
special installation requirenments. Surfaces to receive |ubricants,
cenents, or adhesives shall be clean and dry. Gaskets and jointing
materials shall be affixed to the pipe not nmore than 24 hours prior to the
installation of the pipe, and shall be protected fromthe sun, blow ng
dust, and other deleterious agents at all times. Gaskets and jointing
materials shall be inspected before installing the pipe; any |oose or

i mproperly affixed gaskets and jointing nmaterials shall be renpoved and
repl aced. The pipe shall be aligned with the previously installed pipe,
and the joint pushed home. If, while the joint is being nade the gasket
beconmes visibly dislocated the pipe shall be renoved and the joint remade.

3.4.1.8 External Sealing Band Joint for Noncircul ar Pipe

Surfaces to receive sealing bands shall be dry and clean. Bands shall be
installed in accordance with manufacturer's recomendati ons.

3.4.2 Corrugated Metal Pipe

3.4.2.1 Field Joints
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Transverse field joints shall be designed so that the successive connection
of pipe sections will forma continuous line free of appreciable
irregularities in the flowline. 1In addition, the joints shall neet the
general performance requirenents described in ASTM A 798/ A 798M Suitabl e
transverse field joints which satisfy the requirenents for one or nore of
the joint performance categories can be obtained with the follow ng types
of connecting bands furnished with suitable band-end fastening devices:
corrugat ed bands, bands with projections, flat bands, and bands of special
design that engage factory reformed ends of corrugated pipe. The space

bet ween the pi pe and connecting bands shall be kept free fromdirt and grit
so that corrugations fit snugly. The connecting band, while being

ti ghtened, shall be tapped with a soft-head nallet of wood, rubber or
plastic, to take up slack and ensure a tight joint. The annul ar space

bet ween abutting sections of part paved, and fully paved pi pe and pi pe
arch, in sizes 750 mm (30 inches) or larger, shall be filled with a

bi tum nous nmaterial after jointing. Field joints for each type of
corrugated nmetal pipe shall nmaintain pipe alignnment during construction and
prevent infiltration of fill material during the life of the installations.
The type, size, and sheet thickness of the band and the size of angles or
| ugs and bolts shall be as indicated or where not indicated, shall be as
specified in the applicable standards or specifications for the pipe.

3.4.2.2 Fl exi bl e Watertight, Gasketed Joints

Install ation shall be as reconmmended by the gasket manufacturer for use of
| ubricants and cements and other special installation requirenents. The
gasket shall be placed over one end of a section of pipe for half the width
of the gasket. The other half shall be doubled over the end of the sane
pi pe. When the adjoining section of pipe is in place, the doubl ed-over
hal f of the gasket shall then be rolled over the adjoining section. Any
unevenness in overlap shall be corrected so that the gasket covers the end
of pipe sections equally. Connecting bands shall be centered over
adj oi ni ng sections of pipe, and rods or bolts placed in position and nuts
tightened. Band Tightening: The band shall be tightened evenly, even
tensi on being kept on the rods or bolts, and the gasket; the gasket shal
seat properly in the corrugations. Watertight joints shall remain
uncovered for a period of tine designated, and before being covered,
tightness of the nuts shall be nmeasured with a torque wench. |If the nut
has tended to loosen its grip on the bolts or rods, the nut shall be
retightened with a torque wench and renain uncovered until a tight,
permanent joint is assured.

3.5 DRAI NAGE STRUCTURES
3.5.1 Manhol es and Inlets

Construction shall be of reinforced concrete, plain concrete, brick
precast reinforced concrete, precast concrete segnental bl ocks,
prefabricated corrugated nmetal, or bitum nous coated corrugated netal;
conplete with franes and covers or gratings; and with fixed gal vani zed
steel | adders where indicated. Pipe studs and junction chanbers of
prefabricated corrugated netal nanholes shall be fully bitum nous-coated
and paved when the connecting branch lines are so treated. Pipe
connections to concrete manholes and inlets shall be made with flexible,
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wat erti ght connectors.
3.5.2 Valls and Headwal | s
Construction shall be as indicated.
3.6 STEEL LADDER | NSTALLATI ON

Ladder shall be adequately anchored to the wall by means of steel inserts
spaced not nore than 1.83 m (6 feet) vertically, and shall be installed to
provide at |east 152 mm (6 i nches) of space between the wall and the rungs.
The wall along the |ine of the |adder shall be vertical for its entire

| engt h.

3.7 BACKFI LLI NG
3.7. 1 Backfilling Pipe in Trenches

After the pipe has been properly bedded, selected naterial from excavation
or borrow, at a noisture content that will facilitate conpaction, shall be
pl aced al ong both sides of pipe in layers not exceeding 150 nmin conpacted
depth. The backfill shall be brought up evenly on both sides of pipe for
the full length of pipe. The fill shall be thoroughly conpacted under the
haunches of the pipe. Each l|ayer shall be thoroughly conmpacted with
nmechani cal tanpers or rammers. This nmethod of filling and conpacting shal
continue until the fill has reached an el evation of at |east 300 nm above
the top of the pipe. The remminder of the trench shall be backfilled and
conpacted by spreading and rolling or conpacted by nechani cal ramrers or
tanpers in |layers not exceeding 150 millinmeters. Tests for density shal
be made as necessary to ensure conformance to the conpaction requirenents
specified below. \Where it is necessary, in the opinion of the Contracting
O ficer, that sheeting or portions of bracing used be left in place, the
contract will be adjusted accordingly. Untreated sheeting shall not be
left in place beneath structures or pavenents.

3.7.2 Backfilling Pipe in Fill Sections

For pipe placed in fill sections, backfill material and the placenent and
conpaction procedures shall be as specified below The fill material shal
be uniformy spread in layers longitudinally on both sides of the pipe, not
exceedi ng 150 mmin conpacted depth, and shall be conpacted by rolling
paral lel with pipe or by mechanical tamping or rammng. Prior to
conmencing normal filling operations, the crowmm width of the fill at a

hei ght of 300 mm above the top of the pipe shall extend a distance of not
| ess than twi ce the outside pipe dianeter on each side of the pipe or 4 m
whi chever is less. After the backfill has reached at |east 300 nm above
the top of the pipe, the remainder of the fill shall be placed and

t horoughly compacted in |ayers not exceeding 150 mm

3.7.3 Movenent of Construction Machinery
When conpacting by rolling or operating heavy equi pnent parallel with the

pi pe, displacenent of or injury to the pipe shall be avoided. Movenent of
construction nmachinery over a culvert or stormdrain at any stage of
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construction shall be at the Contractor's risk. Any damaged pi pe shall be
repaired or replaced.

3.7. 4 Conpaction
3.7.4.1 CGeneral Requirenents

Cohesi onl ess materials include gravels, gravel-sand m xtures, sands, and
gravel |y sands. Cohesive nmaterials include clayey and silty gravels,

gravel -silt mxtures, clayey and silty sands, sand-clay m xtures, clays,
silts, and very fine sands. When results of conpaction tests for

noi sture-density relations are recorded on graphs, cohesionless soils wll
show straight |ines or reverse-shaped noi sture-density curves, and cohesive
soils will show normal npisture-density curves.

3.7.4.2 M ni nrum Density

Backfill over and around the pipe and backfill around and adjacent to
drai nage structures shall be conpacted at the approved noisture content to
the followi ng applicable m ninmmdensity, which will be determ ned as

speci fied bel ow.

a. Under airfield and heliport pavenents, paved roads, streets,
par ki ng areas, and sinilar-use pavenents including adjacent
shoul der areas, the density shall be not |ess than 90 percent of
maxi mum density for cohesive material and 95 percent of maxi num
density for cohesionless naterial, up to the el evation where
requi renents for pavenent subgrade materials and conpaction shal
control

b. Under unpaved or turfed traffic areas, density shall not be |ess
than 90 percent of naxi num density for cohesive naterial and 95
percent of nmaxi num density for cohesionless nateri al

c. Under nontraffic areas, density shall be not |ess than that of the
surroundi ng nmateri al

3.7.5 Determ nation of Density

Testing shall be the responsibility of the Contractor and perforned at no
additional cost to the Government. Testing shall be perforned by an
approved comercial testing |aboratory or by the Contractor subject to
approval. Tests shall be performed in sufficient nunber to ensure that
specified density is being obtained. Laboratory tests for npisture-density
relations shall be nade in accordance with ASTM D 1557 except that
nmechani cal tanpers nmay be used provided the results are correlated with

t hose obtained with the specified hand tanper. Field density tests shal

be determined in accordance with ASTM D 2167 or ASTM D 2922. Wen ASTM D
2922 is used, the calibration curves shall be checked and adjusted, if
necessary, using the sand cone nethod as described in paragraph Calibration
of the referenced publications. ASTM D 2922 results in a wet unit weight
of soil and when using this nethod ASTM D 3017 shall be used to determ ne
the noisture content of the soil. The calibration curves furnished with

t he noi sture gauges shall be checked along with density calibration checks
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as described in ASTM D 3017 or ASTM D 2922. Test results shall be

furni shed the Contracting Officer. The calibration checks of both the
density and noi sture gauges shall be made at the beginning of a job on each
different type of material encountered and at intervals as directed.

3.8 Pl PELI NE TESTI NG

Lines shall be tested for |eakage by | ow pressure air or water testing or
exfiltration tests, as appropriate. Low pressure air testing for vitrified
clay pipes shall conformto ASTM C 828. Low pressure air testing for
concrete pipes shall conformto ASTM C 924M Low pressure air testing for
pl astic pipe shall conformto ASTMF 1417. Low pressure air testing
procedures for other pipe materials shall use the pressures and testing
tinmes prescribed in ASTM C 828 or ASTM C 924M after consultation with the
pi pe nanufacturer. Testing of individual joints for |eakage by |ow
pressure air or water shall conformto ASTM C 1103M Prior to exfiltration
tests, the trench shall be backfilled up to at least the | ower half of the
pipe. |If required, sufficient additional backfill shall be placed to
prevent pipe noverment during testing, |leaving the joints uncovered to
permt inspection. Visible |eaks encountered shall be corrected regardl ess
of | eakage test results. Wen the water table is 600 nmor nore above the
top of the pipe at the upper end of the pipeline section to be tested,
infiltration shall be measured using a suitable weir or other device
acceptable to the Contracting Oficer. An exfiltration test shall be nmde
by filling the line to be tested with water so that a head of at |east 600
mmis provided above both the water table and the top of the pipe at the
upper end of the pipeline to be tested. The filled Iine shall be all owed
to stand until the pipe has reached its nmaxi nrum absorption, but not |ess
than 4 hours. After absorption, the head shall be reestablished. The
amount of water required to nmaintain this water |evel during a 2-hour test
peri od shall be neasured. Leakage as neasured by the exfiltration test
shall not exceed 60 liters per mmin dianeter per kilometer (250 gallons
per inch in dianeter per mle) of pipeline per day or 9 nL per mmin

di ameter per 100 neters (0.2 gallons per inch in dianeter per 100 feet) of
pi pel i ne per hour. When | eakage exceeds the maxi num anount specifi ed,

sati sfactory correction shall be nade and retesting acconplished. Testing,
correcting, and retesting shall be nade at no additional cost to the

Gover nrent .

-- End of Section --
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SECTI ON 02700

S| DE DRAI NS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN ASSCCI ATI ON OF STATE HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)
AASHTO M 198 (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe Using Flexible Waterti ght
Gasket s

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 76 (2000) Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe

ASTM C 270 (2000) Mortar for Unit Masonry

ASTM C 443M (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe, Using Rubber Gaskets
(Metric)

ASTM C 655 (2000) Reinforced Concrete D-Load Cul vert,

Storm Drain, and Sewer Pipe
ASTM C 828 (1998) Low Pressure Air Test of Vitrified
d ay Pipe Lines

ASTM C 924M (1998) Concrete Pipe Sewer Lines by
Low Pressure Air Test Method (Metric)

ASTM C 1103M (1994) Joint Acceptance Testing of
Install ed Precast Concrete Pipe Sewer
Li nes (Metric)

ASTM D 1556 (2000) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 1557 (2000) Laboratory Conpaction
Characteristics of Soil Using Mdified
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Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-nfcu.m))

ASTM F 1417 (1992; R 1998) Installation Acceptance of
Plastic Gravity Sewer Lines Using
Low Pressure Air

1.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Placing Pipe; G RE

Printed copies of the manufacturer's recomendations for installation
procedures of the naterial being placed, prior to installation

SD- 06 Test Reports
Pi peline Testing; G RE.

Certified copies of test reports denonstrating conformance to applicable
pi pe specifications, before pipe is installed.

1.3 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS.

1.3.1 Del i very and Storage.
Materials delivered to site shall be inspected for damage, unl oaded, and
stored with the mninmum of handling. Do not store materials directly on
the ground. |Inside of pipes and fittings shall be kept free of dirt and
debris. Gasket materials and plastic materials shall be protected from
exposure to the direct sunlight over extended peri ods.

1.3.2 Handl i ng.
Materials shall be handled in such a manner as to insure delivery to the
trench in sound undamaged condition. Pipe shall be carried to the trench
not dragged.

PART 2 PRODUCTS.

2.1 Pl PE FOR SI DE DRAI NS

Pi pe for side drains shall be of the sizes indicated and shall conformto
the requirenents specified.

2.1.1 Concrete Pipe.
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Concrete pipe shall conformto ASTMC 76, Class Ill or IV or to ASTM C 655
with a D-Load equal to or greated than that indicated to produce a 0.3 nm
crack.

2.2 M SCELLANEQUS NATERI ALS.
2.2.1 Concr et e.

Unl ess ot herwi se specified, concrete and reinforced concrete shall conform
to the requirenents for 25 Moa concrete under Section 03301 CAST-I| N PLACE
STRUCTURAL CONCRETE

2.2.2 Joi nts.
2.2.2.1 Mortar joints.

Mortar for pipe joints, connections to other drai nage structures, and brick
or block construction shall conformto ASTM C 270, Type M except the

maxi mum pl acenent tine shall be 1 hour. The quantity of water in the

m xture shall be sufficient to produce a stiff workable nortar. Water shal
be clean and free of harnful acids, alkalies, and organic inpurities. The
nortar shall be used within 30 mnutes after the ingredients are nixed with
water. The inside of the joint shall be w ped clean and finished snoot h.
The nortar head on the outside shall be protected fromair and sun with a
proper covering until satisfactorily cured.

2.2.2.2 Fl exi bl e Watertight Joints For Concrete Pipe.

Fl exi ble watertight joints shall be nade with plastic or rubber-type
gaskets for concrete pipe. The design of joints and the physica
requirenents for plastic gaskets shall conformto AASHTO M 198, and
rubber-type gaskets shall conformto ASTM C 443M (Gaskets shall have not
nore than one factory-fabricated splice, except that two factory-fabricated
splices of the rubber-type gasket are permtted if the nom nal dianeter of
t he pi pe being gasketed exceeds 1.35 neters.

PART 3 EXECUTI ON
3.1 EXCAVATI ON FOR PI PE SI DE DRAINS AND DRAI NAGE STRUCTURES.

Excavation of trenches and for appurtenances and backfilling for culverts
and stormdrains shall be in accordance with the applicable portions of
Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS
and the requirenents specified bel ow

3.1.1 Trenchi ng.

The width of trenches at any point below the top of the pipe shall be not
greater than the outside dianeter of the pipe plus 150 mMmto permt

sati sfactory jointing and thorough tanping of the beddi ng material under
and around the pipe. Sheeting and braci ng where required shall be placed
within the trench width as specified. Care shall be taken not to

over excavat e
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3.

3.

1.2 REMOVAL OF ROCK

Rock in either |edge or boulder formation shall be replaced with suitable
materials to provide a conpacted earth cushion having a thickness between
unrenmoved rock and the pipe of at |east 200 nmor 85 mmfor each neter of
fill over the top of the pipe, whichever is greater, but not nore than
three-fourths the nom nal dianmeter of the pipe. Were bell-and-spigot pipe
is used, the cushion shall be maintained under the bell as well as under
the straight portion of the pipe. Unless otherw se specified, materia
used to replace unstable naterial or rock excavati on should be conpacted
to a mninumdensity of 90 percent for cohesive soils and 95 percent for
noncohesive soils, as determned by ASTM D 1557. Rock excavation shall be
as specified and defined in Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

.1.3 Renoval of Unstable Material.

VWhere wet or otherw se unstable soil incapable of properly supporting the
pi pe, as determned by the Contracting O ficer,is unexpectedly encountered
in the bottomof a trench, such nmaterial shall be renpbved to the depth
required and replaced to the proper grade with select granular naterial
conpacted as provided in paragraph REMOVAL OF ROCK. When renoval of
unstable material is due to the fault or neglect of the Contractor in his
performance of shoring and sheeting, water renpval, or other specified
requi renents, such renoval and repl acenent shall be perforned at no
addi ti onal cost to the government.

.2 BEDDI NG

2.1 Concrete Pipe.

The beddi ng surface for the pipe shall provide a firmfoundation of uniform
density throughout the entire length of the pipe. Wen no bedding class is
specified or detailed on the drawi ngs, concrete pipe shall be bedded
carefully in a soil foundation accurately shaped and rounded to conformto
the | owest one-fourth of the outside portion of circular pipe or to the

| ower curved portion of pipe arch for the entire length of the pipe or pipe
arch. Wen necessary, the bedding shall be tanped. Bell holes and
depressions for joints shall be only of such length, depth, and width as
required for properly nmaking the particular type of joint.

.3 PLACI NG PI PE.

Each pi pe shall be carefully exam ned before being laid, and defective or
damaged pi pe shall not be used. Pipelines shall be laid to the grades and
alignment indicated. Proper facilities shall be provided for |owering
sections of pipe into trenches. Under no circunstances shall pipe be laid
in water, and no pipe shall be laid when trench conditions or weather are
unsui table for such work. Diversion of drainage or dewatering of trenches
during construction shall be provided as necessary. All pipe in place
shal | be inspected before backfilling, and those pipes damaged during

pl acenent shall be renobved and replaced at no cost to the Government.

3.1 Concrete Pipe.
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3.

3.

Layi ng shall proceed upgrade with spigot ends of bell-and-spigot pipe and
tongue ends of tongue-and-groove pipe pointing in the direction of the flow

.4 JANTS.

4.1 Cenent - Mortar Bel | -and- Spi got Joint.

The first pipe shall be bedded to the established gradeline, with the bel
end pl aced upstream The interior surface of the bell shall be carefully
cleaned with a wet brush and the |ower portion of the bell filled with
nortar to such depth as to bring inner surfaces of abutting pipes flush and
even. The spigot end of each subsequent pipe shall be cleaned with a wet
brush and uniformy matched into a bell so that sections are closely
fitted. After each section is laid, the remainder of the joint shall be
filled with nortar, and a bead shall be formed around the outside of the
joint with sufficient additional nortar. |If nortar is not sufficiently
stiff to prevent appreciable slunp before setting, the outside of the joint
shal | be wrapped or bandaged with cheesecloth to hold nortar in place.

. 4.2 Cenent - Mort ar Tongue- and- G- oove Joi nt.

The first pipe shall be bedded carefully to the established gradeline with
t he groove upstream A shall ow excavation shall be made underneath the
pipe at the joint and filled with nortar to provide a bed for the pipe.
The grooved end of the first pipe shall be carefully cleaned with a wet
brush, and a | ayer of soft nortar applied to the |ower half of the groove.
The tongue of the second pipe shall be cleaned carefully with a wet brush;
while in horizontal position, a |ayer of soft nortar shall be applied to

t he upper half of the tongue. The tongue end of the second pipe then shal
be inserted in the grooved end of the first pipe until nortar is squeezed
out on interior and exterior surfaces. Sufficient nortar shall be used to
fill the joint conpletely and to forma bead on the outside.

. 4.3 Fl exi bl e Watertight Joints For Concrete Pipe.

Fl exi bl e watertight plastic or rubber gasketed joints may be used in |iew
of other type of joints. Gaskets and jointing nmaterials shall be as
recomended by the particular manufacturer in regard to use of |ubricants,
cenents, adhesives, and other special installation requirements. Surfaces
to receive lubricants, cenents, or adhesives shall be clean and dry.
Gaskets and jointing materials shall be affixed to the pipe not nore than
24 hours prior to the installation of the pipe, and shall be protected from
the sun, blow ng dust, and other deleterious agents at all tines. Gaskets
and jointing materials shall be inspected before installing the pipe; any

| oose or inproperly affixed gaskets and jointing materials shall be renoved
and replaced. The pipe shall be aligned with the previously installed pipe
and the joint pushed home. If, while the joint is being nmade, the gasket
beconmes visibly dislocated, the pipe shall be renoved and the joint renade.

5 S| DE DRAI N.

5.1 Side Drain Junction Structures.
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Si de drai n pipes and stubout pipes shall join the outlet channel wth
junction structures. Construction of junction structures shall be of
rei nforced concrete conpl ete as shown on the draw ngs.

3.6 BACKFI LLI NG
3.6.1 Backfilling Pipe in Trenches.

After the beddi ng has been prepared and the pipe installed, selected
material fromthe required excavation at a noisture content that wll
facilitate conmpaction, shall be placed along both sides of pipe in |layers
not exceeding 150 nmin conpacted depth. The backfill shall be brought up
evenly on both sides of pipe for the full length of pipe. Care shall be
taken to insure thorough conpaction of the fill under the haunches of the
pi pe. Each layer shall be thoroughly conpacted with nechanical tanpers or
rammers. This nethod of filling and conpacting shall continue until the
fill has reached an elevation of at |east 600 nm above the top of the pipe.
The renmai nder of the trench shall be backfilled and conpacted by spreading
and rolling or conpacted by nechanical ranmers or tanpers in |ayers not
exceedi ng 150 mm and conpacted to not |ess than 90 percent for cohesive
material and 95 percent of nmaxi mum density for cohesionless naterial, of
maxi mum density ASTM D 1557. |In place densities shall be determ ned using
ASTM D 1556. Wiere it is necessary in the opinion of the Contracting
O ficer, any sheeting and/or portions of bracing used shall be left in
pl ace, and the contract will be adjusted accordingly. Untreated sheeting
shall not be left in place beneath structures or pavenents.

3.6.2 Backfilling Pipe in Fill Sections.

For pipe placed in fill sections, backfill material and the placenent and
conpaction procedures shall be as specified above. The fill material shal
be uniformy spread in layers longitudinally on both sides of pipe, not
exceedi ng 150 mmin conpacted depth, and shall be conpacted by rolling
paral lel with pipe or by mechanical tamping or rammng. Prior to
conmencing normal filling operations, the crowmm width of the fill at a

hei ght of 300 mm above the top of the pipe shall extend a distance of not
| ess than twi ce the outside pipe dianeter on each side of the pipe or 4
neters, whichever is |ess.

3.6.3 Movenent of Construction Machinery.

Operating heavy equi pnent parallel with the pipe, displacement of or injury
to the pipe shall be avoided. Myvenent of construction nmachinery over a
culvert or stormdrain at any stage of the construction shall be at the
Contractor's risk. Any pipe damaged thereby shall be repaired or repl aced
at the expense of the Contractor.

3.7 Pl PELI NE TESTI NG

Lines shall be tested for |eakage by | ow pressure air or water testing or
exfiltration tests, as appropriate. Low pressure air testing for concrete
pi pes shall conformto ASTM C 924M Low pressure air testing for plastic
pi pe shall conformto ASTM F 1417. Low pressure air testing procedures for
other pipe materials shall use the pressures and testing tines prescribed
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in ASTM C 828 or ASTM C 924M after consultation with the pipe
manuf acturer. Testing of individual joints for |eakage by | ow pressure air
or water shall conformto ASTM C 1103M Prior to exfiltration tests, the
trench shall be backfilled up to at |least the lower half of the pipe. |If
required, sufficient additional backfill shall be placed to prevent pipe
noverment during testing, |leaving the joints uncovered to permt inspection
Vi si bl e | eaks encountered shall be corrected regardl ess of |eakage test
results. Wen the water table is 600 mmor nore above the top of the pipe
at the upper end of the pipeline section to be tested, infiltration shal
be nmeasured using a suitable weir or other device acceptable to the
Contracting Oficer. An exfiltration test shall be made by filling the
line to be tested with water so that a head of at |east 600 nmis provided
above both the water table and the top of the pipe at the upper end of the
pipeline to be tested. The filled line shall be allowed to stand until the
pi pe has reached its maxi mum absorption, but not |ess than 4 hours. After
absorption, the head shall be reestablished. The anpbunt of water required
to maintain this water level during a 2-hour test period shall be neasured.
Leakage as neasured by the exfiltration test shall not exceed 60 liters
per mmin dianeter per kiloneter (250 gallons per inch in dianeter per mle)
of pipeline per day or 9 nL per mmin dianeter per 100 neters (0.2 gallons
per inch in dianeter per 100 feet) of pipeline per hour. Wen |eakage
exceeds the naxi mum anount specified, satisfactory correction shall be made
and retesting acconplished. Testing, correcting, and retesting shall be
nmade at no additional cost to the Governnent.

-- End of Section --
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SECTI ON 02709

WEEP HOLE SYSTEM

PART 1 GENERAL

NOTE - The term Geotextile and Filter Fabric and Filter Material are neant
to be the same in this specification section.

1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 131 (1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 4632 (1991; R 1997) Grab Breaking Load and

El ongati on of Geotextiles
ASTM D 4833 (1988) Test Method for Index Puncture

Resi stance of CGeotextil es, Geonenbrane,
and Rel at ed Products

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 04 Sanpl es
Filter Material.
Specinmens identified to indicate the manufacturer, type of material, size
and quantity of material, and shipnment or |ot represented. Each sanple of

filter material shall be a piece not |ess than 150 mm x 150 mm

PART 2 PRODUCTS
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2.1 DRAI' N MATERI AL

Drain material shall be durable, hard, tough, and free from adherent
coatings. The material shall not contain corrosive agents, organic matter,
or soft, friable, thin or elongated particles in quantities considered

del eterious by the Contracting Oficer. Drain material shall consist of
gravel, crushed stone, or processed crushed concrete, and shall show a | oss
in weight of not nore than 50 percent when tested in accordance with ASTM C
131, and shall be reasonably well graded within the following limts:

Sieve Size (mllineters) Percent by Wei ght Passing

25 mMm 100
19 mm 90- 100
9.5 mMm 20-55
4.75 mm 0-10
150 um 0-4
75 um 0-2

2.2 FI LTER FABRI C

Filter fabric shall be a nonwoven needl e punch pervi ous sheet of plastic
yarn. The filter fabric shall provide an apparent opening size no finer
than the No. 100 (150-nm sieve and no coarser than the No. 50 (300-m)
sieve. The filter fabric shall have a mininumtensile strength of 100
pounds in any principal direction when tested in accordance with ASTM D 4632
grab test method using 25nm square jaws and a 0.3 neter per mnute constant
rate of traverse. The filter fabric shall have a 15 percent mi ni num
breaki ng el ongation in any principal direction when tested in accordance
with ASTM D 4632. The filter fabric shall have a 22.5 killogram m ni num
puncture strength when tested in accordance with ASTM D 4833. The filter
fabric shall have no seans. The Contractor shall subnmit Filter Material
sanples prior to use of the material

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Drain Materi al

Drain material for weep holes shall be wapped conpletely in filter fabric
and pl aced i nmedi ately against the wall, covering the opening of the weep
hol e.

3.1. 2 Installation of the Filter Fabric

The filter fabric shall be placed in the manner and at the | ocation

i ndi cated. The Contractor shall subnmit a plan for installation of filter
fabric in front of channel weep holes for approval by the Contracting
Oficer. At the time of installation, the filter fiber shall be rejected
if it has defects, rips, holes, flaws, deterioration or danmage incurred
during nmanufacture, transportation or storage. The surface to receive the
filter fabric shall be prepared to a relatively snooth condition free of

SECTI ON 02709 Page 3



UPPER FLAM NGO DI VERSI ON CHANNEL DACW9- 02- B- 0009

3.

obstruction, depressions, debris and soft or |ow density pockets of
material. The filter fabric shall be placed smooth and free of tension
stress, or winkles. The filter fabric shall be placed to provide a

m ni mum overlap of 0.3 neters at each joint. Tenporary pinning of the
textile to help hold it in place shall be allowed. The tenporary pins
shal | be renoved during placenent of materials on the fiber fabric to
relieve high tensile stress. The filter fabric shall be protected at al
times during construction fromcontam nati on by surface runoff and any
filter fabric so contaninated shall be renpved and replaced with

uncontam nated filter fabric. Any damage to the filter fabric during its
installation or during placenent of drain material or conpacted fill shall
be replaced by the Contractor at no cost to the Governnent. The work shal
be schedul ed so that the covering of the filter fiber with a |layer of the
specified material is acconplished within 7 days after placenment of the
filter fabric. Failure to conply shall require replacement of filter
fabric. The filter fabric shall be protected from danage prior to and

during the placenent of drain material or conpacted fill by linting the
hei ght of drop to less than 0.3 neters. Before placenent of drain material
or conpacted fill, the Contractor shall denponstrate that the placenent
technique will prevent damage to the filter fabric. In no case shall any

type of equiprment be allowed on the unprotected filter fabric.

. 1.3 Shi pnent and St orage

During all period of shipment and storage, the filter fabric shall be
protected fromdirect sunlight, ultra-violet rays, tenperatures greater
than 140 degrees Fahrenheit, nud, dirt, dust and debris. To the extend
possi bl e shall be naintai ned wapped in a heavy duty protective covering.

.2 TESTS

2.1 Drain Materi al

.2.1.1 Poi nts

Points on the individual grading curves obtained fromrepresentative
sanples of the drain material not only shall |ie between the boundary
limts as defined by snmoboth curves drawn through the tabul ated gradi ng
limts plotted on a nechanical -anal ysis diagram but also shall exhibit no
abrupt changes in slope denoting skip grading, scal ping of certain sizes,
or other irregularities which would be detrinmental to the proper
functioning of the drain.

.2.1.2 Sanpl i ng and Testing

Sanpling and testing of the drain material shall be performed by the
Contractor to determne conpliance of the installed materials with
specified requirenents in conformance with ASTM C 131, ASTM C 136, and ASTM
D 75. Sanpling and testing shall be performed at regular intervals with at
| east three tests being made for drain naterials. The location of after

pl acenent tests shall be as directed.

3 PROTECTI ON
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The Contractor shall take all necessary precautions to avoid damage to the
conpl et ed subdrai nage system fromthe novenent of equi pnment during placing
and conpacting operations of fill material

-- End of Section --
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SECTI ON 02710

Bl TUM NOUS- STABI LI ZED BASE COURSE, SUBBASE, OR SUBGRADE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 140 (2000) Sanpling Bitum nous Materials

ASTM D 490 (1992) Road Tar

ASTM D 977 (1998) Enulsified Asphalt

ASTM D 979 (1996) Sanpling Bitum nous Paving M xtures
ASTM D 1556 (2000) Density and Unit Weight of Soil in

Pl ace by the Sand- Cone Met hod

ASTM D 1557 (2000) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-nfcu.m))

ASTM D 1883 (1999) CBR (California Bearing Ratio) of
Labor at ory- Conpacted Soil s

ASTM D 2027 (1976; R 1997) Cutback Asphalt
(Medi um Curing Type)

ASTM D 2172 (1995) Quantitative Extraction of Bitunen
from Bi tum nous Paving M xtures

ASTM D 2922 (1996el) Density of Soil and
Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)
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1.

ASTM D 4318 (2000) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data

Pl ant, Equi prrent, Machi nes, and Tools; G RE.

M x Design; G RE
Li st of proposed equi pment to be used in performance of construction work,
i ncludi ng descriptive data. Contractor to submit mx design at |east 30
cal endar days before it is to be used.

Source of Bitum nous Material; G RE

Operation of Aggregate Sources; G RE
Notification upon selection of bitum nous material and aggregate sources.

Waybi | I's and delivery tickets; G RE

Copi es of waybills and delivery tickets during the progress of the work.
Certified waybills and delivery tickets for all materials actually used.

SD- 04 Sanpl es
Bi tum nous Material; G RE
Bi tum nous material used in the job.
SD- 06 Test Reports
Sanpling and Testing; G RE
Calibration curves and related test results, prior to using the device or
equi pment being calibrated. Copies of field test results within 24 hours

after the tests are perforned. Certified copies of test results, not |ess
than 30 days before material is required for the work.

.3 UNI T PRI CES

. 3.1 WaybilI's and Delivery Tickets

Copi es of waybills or delivery tickets shall be subnmitted during the
progress of the work. Before the final payment is allowed, waybills and
certified delivery tickets shall be furnished for all bitum nous materials
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and select materials used in the construction
1.3.2 Measur erment for Paynent
1.3.2.1 Bi t um nous Stabilization

Measurenent will be by the square neter of work conpl eted and accept ed.
1.3.2.2 Bi t um nous Materi al

Bi tumi nous material to be paid for will be nmeasured in the nunber of netric
tons of the material used in the accepted work.

1.3.2.3 Sel ect Materi al

Select naterial will be nmeasured by the netric ton of material placed and
used in the conpl eted and accepted stabilization. Measurenent will not be
made for select material that is wasted or used in work determ ned to be
def ecti ve.

1.3.3 Basi s for Paynent

Bi tum nous stabilization, constructed and accepted, and the quantities of
bi tum nous material and select naterial will be paid for at the respective
contract unit prices. Paynent will not be made for any material wasted,
used for the conveni ence of the Contractor, unused or rejected, or for

wat er used. Select material obtained fromgrading and excavati on

operations at the project site will not be paid for under this section but
wi Il be included for paynent under other sections specifying grading and
excavating. Separate paynent will not be namde for sanding or dusting the
bi tum nous prine-coated surfaces. Costs for sanding or dusting will be

included in the contract unit price for bitum nous materi al
1.4 DEGREE OF COVPACTI ON

Degree of conpaction is expressed as a percentage of the naxi mum density
obt ai ned by the test procedure in accordance with ASTM D 1557, abbrevi ated
in this specification as percent |aboratory naximum density.

1.5 STOCKPI LI NG MATERI ALS

Sel ect material, including approved material avail able from excavation and
gradi ng shall be stockpiled in the manner and at the | ocations desi gnat ed.
Before stockpiling material, the storage sites shall be cleared, drained,
and | eveled. WMaterials obtained fromdifferent sources shall be stockpiled
separatel y.

1.6 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
1.6.1 CGeneral Requirenents
Pl ant, equi pnment, nachines, and tools used in the work shall be subject to

approval and shall be maintained in a satisfactory working condition at al
tinmes. The equi pnent shall have the capability of producing the required
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conpaction, neeting grade controls, thickness control and snopot hness
requi renents indicated.

1.6.2 Bi t um nous Distri butor

Distributor shall have pneunatic tires that prevent rutting, shoving, or
ot herwi se danagi ng base surface or other layers in the pavenent structure.
Distributor shall be designed and equi pped to spray bitum nous material in
a uniformdouble or triple lap at the specified tenperature, at variable
wi dths, and at readily determ ned and controlled rates fromO0.15 to 6.5
liters per square neter with an allowable variation fromthe specified rate
of plus or minus 5 percent and with a pressure range of 175 to 515 kPa.

Di stributor equiprment shall include a separate power unit for the bitunen
punp, full-circulation spray bars, tachoneter, pressure gauges,

vol une- measuri ng devi ces, adequate heaters for heating of naterials to the
proper application tenperature, a thernoneter for reading tenperature of
tank contents, and a hand hose attachnent suitable for applying bitum nous
material manually to areas inaccessible to the distributor. D stributor
shal | be equipped to circulate and agitate the bitunm nous material during
t he heating process.

1.6.3 Strai ght edge

The Contractor shall furnish and maintain at the site, in good condition
one 3.05 neter (10 foot) straightedge for each bitum nous paver, for use in
the testing of the finished surface. Straightedge shall be nmade avail abl e
for governnent use. Straightedges shall be constructed of al um num or
other |ightweight nmetal and shall have bl ades of box or box-girder cross
section with flat bottomreinforced to insure rigidity and accuracy.
Strai ght edges shall have handles to facilitate novenent on pavenent.

1.7 WEATHER LI M TATI ONS
Bi tum nous material shall not be applied when the atnospheric tenperature
is less than 10 degrees C. Bitum nous naterial shall not be applied to
soils that are frozen or contain frost. |If the tenperature falls bel ow 2
degrees C, conpleted bitunen-treated areas shall be protected agai nst any
detrinmental effects of freezing.

1.8 SOURCE OF BI TUM NOUS MATERI AL
Notification of the selected source of bitum nous material shall be
submitted to the Contracting Officer within 15 days after the award of
contract.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Bi t um nous Materi al

Materi al used for bitum nous seal, in the soil-bitunmen mxture, and for
prime coat shall be the sane grade throughout and shall conformto one of
the foll ow ng:
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2.

1.1.1 Li qui d Asphal t

ASTM D 2027 Grade RC-70.

.1.1.2 Emul si fied Asphal t

ASTM D 977 Type MNB-2.

.1.1.3 Tar

ASTM D 490 G ade RT-1.

.1.2 Material to be Stabilized

Material to be stabilized shall consist of approved sel ect material
Sel ect naterial shall conformto the follow ng gradation

Per cent age by Wi ght

Si eve Designation Passi ng Squar e- Mesh Sieve

75 mm 100

12.5 100

9.5 90- 100

4.75 55- 85

2.36 32-67

0. 30 7-27

0. 075 2-10

The liquid limt shall be less than 40 and the plasticity index shall be

| ess than 10 when tested in accordance with ASTM D 4318 . The fine and
coarse aggregates, or a conposite mxture, shall not show stripping in
excess of 5 percent. |If stripping occurs, the aggregate shall be rejected.

.1.3 Wat er

Water shall be clean, fresh, and potable.

.2 M X DESI GN

Contractor shall devel op and submit for approval a proposed nmi x design
prior to stabilization work. M x shall be devel oped usi ng sanpl es of the
material to be stabilized. Mx design shall be capable of producing a CBR
bearing value of 50 CBR in accordance with ASTM D 1883.

PART 3 EXECUTI ON

3.

1 Bl TUM NOUS MATERI AL M X
Bi tum nous material, of the ampunt required for each application, shall be

uniformy applied by a bitumnous distributor within a tenperature range of
160 to 174 degrees C, as directed. Areas inaccessible to or mssed by the
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di stributor shall be properly treated with bitum nous naterial, using the
manual |y operated hose attachnment. After mixing is conpleted, the
proportions of the mixture shall be in accordance with the approved m x
design. On the basis of dry weight, noisture shall be 0 percent plus or
mnus 1 percent when mxing is conplete. Wen the stabilized course is
constructed in nore than one layer, the previously constructed |ayer shal
be cl eaned of | oose and foreign matter by sweeping with power sweepers or
power broons, except that hand broons may be used in areas where power
cleaning is not practicable. Adequate drai nage shall be provided during
the entire construction period to prevent water fromcollecting or standing
on the area to be stabilized or on pulverized, mxed, or partially m xed
mat eri al

3.2 OPERATI ON OF AGGREGATE SOURCES

Notification of the selected source of aggregate shall be submitted to the
Contracting O ficer within 15 days after the award of contract. d earing,
stripping, and excavating shall be the responsibility of the Contractor
The aggregate sources shall produce the quality of base course materials
neeting these specification requirenents in the specified tine limts.
Aggregate material shall be obtained fromoff-site sources. Aggregate
sources on private |ands shall be conditioned in agreenent with |ocal |aws
or authorities. Aggregate sanpling for |aboratory tests shall be taken in
accordance with ASTM D 75.

3.3 PREPARATI ON OF AREAS TO BE STABI LI ZED

Area shall be cleaned of debris. Area will be inspected for adequate
conpaction and shall be capable of withstanding, wthout displacenent,
conpaction specified for the soil-bitunen mxture. Debris and renpved
unsatisfactory in-place nmaterial shall be disposed of as directed.

3.3.1 In-Place Material to be Stabilized

The entire area shall be graded and shaped to conformto the Iines, grades,
and cross sections shown prior to being processed. Soft or yielding areas
shal |l be nade stable before construction is begun

3.3.2 In-Place Materials to Receive Stabilized Course

Soft, yielding areas and ruts or other irregularities in the surface shal
be corrected. Material in the affected areas shall be | oosened and
unsatisfactory material renoved. Approved select material shall be added
where directed. The area shall then be shaped to |ine, grade, and cross
section, and shall be conpacted to the specified density in accordance with
Secti on 02300 EARTHWORK. Subbase course shall conformto Section 02722
AGGREGATE BASE COURSE. Entire surface shall then be sealed with bitum nous
material applied as specified. The seal shall be covered with sand and
rolled lightly with a steel-wheel or rubber-tired roller

3.3.3 Sel ect Materi al

Sufficient select material shall be utilized to provide the required
t hi ckness of the soil-bitumen | ayer after conpaction and shall be processed
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to neet the requirenents specified before bitum nous stabilization is
undert aken.

3.4  GRADE CONTRCL

Underlying material shall be excavated to sufficient depth for the required
stabilized-course thickness so that the finish stabilized course with the
subsequent surface course will neet the fixed grade. Line and grade stakes
shal | be provided as necessary for control. G ade stakes shall be placed
inlines parallel to the centerline of the area under construction and
suitably spaced for string lining. Finished and conpleted stabilized area
shall conformto the lines, grades, cross section, and dinmensions indicated.

3.5 M XI NG OF MATERI ALS
3.5.1 M xed-i n- Pl ace Met hod
3.5.1.1 Scarifying and Pul verizing of Soi

Prior to the application of bitum nous materials, the soil shall be
scarified and pul verized to a depth of 150 mm Scarification shall be
controlled so that the | ayer beneath the layer to be stabilized is not

di sturbed. Depth of pulverizing shall not exceed the depth of
scarification. Unless otherwi se pernmtted, area scarified and pul verized
shal |l not exceed the area that can be conpleted in 2 working days.

3.5.1.2 Application of Water

Pul veri zed nmaterial shall be shaped to the cross section and grade

i ndicated. Misture content shall then be determ ned. Witer shall be
added in increnents and each increnent of water shall be partially

i ncorporated in the mx to avoid concentration of water near the surface.
After the last increnent of water has been added, m xing shall be continued
until the water is uniformy distributed throughout the mxture, including
sati sfactory moisture distribution along the edges of the section

3.5.1.3 Application of Bitunm nous Materi al

Rat e of application of bitumnous naterial for the soil-bitunen mxture
shall be sufficient to neet the m x design anount of bitunen. Bitum nous
material shall be uniformy mxed with the soil by neans of a bl ade grader
or rotary mxer. |If the bitumnous nmaterial is applied in nore than one

i ncrenent, each application shall be partially nixed into the material as
directed. After the required anmount of bitum nous naterial has been added
to the | oose material, the bitum nous material and soil shall be thoroughly
m xed by blading with a blade grader, rotary m xer, or other equi prent
suitable for mxing the soil and bitunen. Equipnent, except that used for
spreadi ng and m xi ng operations, shall not pass over the freshly spread

bi t um nous nmateri al

3.5.1.4 Travel i ng- Pl ant Met hod

The pul verized material shall be placed in wi ndrows. The wi ndrows shall be
of sufficient size to cover a predeternined width to the indicated
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conpacted thickness. Traveling plant shall nove at a uniformrate of speed
and shall acconplish thorough mxing of the materials. Water and

bi tum nous nmaterial may be delivered separately or together at a
predeterm ned rate.

3.5.2 Central Pl ant Method
3.5.2.1 M Xxi ng

Loadi ng and hauling select material frompits or stockpiles shall result in
a uniformgrade of each material being delivered to the central -m xing
plant. Properly batched or proportioned aggregate and soil binder
materials shall be fed into the mxing unit together with the bitum nous
material and the quantity of water needed to obtain the required optinmm
noi sture content. M xing shall be continued until a honbgeneous m xture is
obtained. M xture shall be hauled to the job in trucks equi pped with
protective covers. Mxture shall be placed with nechanical spreaders.

3.5.2.2 Pl aci ng

The m xed material shall be placed on the prepared subgrade or subbase in
| ayers of uniformthickness with an approved spreader. When a conpacted
layer 150 nm or less in thickness is required, the naterial shall be
placed in a single layer. Wen a conpacted |ayer in excess of 150 mm is
required, the material shall be placed in layers of equal thickness. No

| ayer shall exceed 150 nm or be |less than 80 mm when conpacted. When
conpacted, the layers shall be true to the grades or levels required with
the | east possible surface disturbance. Were the base course is placed in
nore than one layer, the previously constructed |ayers shall be cleaned of
| oose and foreign natter by sweeping with power sweepers, power broons, or
hand brooms, as directed. Such adjustnents in placing procedures or

equi pnment shall be made as may be directed to obtain true grades, to

m ni m ze segregati on and degradation, to adjust the water content, and to
ensure an acceptabl e base course.

3.6 PLACEMENT AND COVPACTI ON

For plant-m xed, machine laid materials, conmpaction shall begin inmediately
followi ng placenent. Rolling shall begin at the outside edge of the
surface and proceed to the center, overlapping on successive trips at |east
one-half the width of the roller. Alternate trips of the roller shall be
slightly different |engths. Displacenent of naterials shall not occur
Density of conpacted m xture shall be at |east 95 percent of |aboratory
maxi mum density. Areas inaccessible to rollers shall be conpacted to the
required density with mechanical tanpers.

3.7 EDGES OF STABI LI ZED COURSE

For areas where plant-m xed stabilized naterial is placed in successive
strips, 300 mmof the naterial fromthe outside edge of the previously

pl aced strip shall be renpved prior to placing the adjacent strip. For the
shoul ders of the stabilized areas, approved material shall be placed al ong
the edges of the stabilized course to conpact to the thickness of the
course being constructed, or to the thickness of each layer in a
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nmul tiple-layer course. At mininum 300 nm (1 foot) width of the shoul der or
previously placed strip shall be rolled and conpacted sinmultaneously with
the rolling and conpacting of each |ayer of the stabilized course, as

di rect ed.

3.8 FI NI SHI NG

The surface of the top layer shall be finished to grade and cross section
shown. Finished surface shall be uniformtexture. Light blading during
rolling may be necessary for the finished surface to conformto the Iines,
grades, and cross sections. |f the surface becones rough, corrugated,
uneven in texture, or traffic-marked prior to conpletion, such
unsatisfactory portion shall be scarified, reworked, relaid, or replaced as
directed. |If any portion of the course, when |aid, becones watersoaked for
any reason, that portion shall be renpved i nmedi ately, and the m x placed
in a wndrow and aerated until a noisture content within the limts
specified is obtained; and then spread, shaped, and rolled as specified.

3.8.1 Snoot hness

The surface of each |ayer shall show no deviations in excess of 10 mm (3/8
i nch) when tested with the straightedge. Deviations exceeding this anmount

shal |l be corrected by renoving nmaterial and replacing with new material, or
by reworking existing material and conpacting, as directed.

3.8.2 Thi ckness Contr ol

Conpact ed thickness of the stabilized course shall be within 13 nm (1/2

i nch) of the thickness indicated. Where neasured thickness of the
stabilized course is nmore than 13 mm (1/2 inch) deficient, such areas shal
be corrected by scarifying, adding new naterial of proper gradation

rebl adi ng, and reconpacting as directed. Were the neasured thickness of
the stabilized course is nore than 13 mm (1/2 inch) thicker than indicated,
the course shall be considered as conform ng to the specified thickness
requi renents. Average job thickness shall be the average of all thickness
nmeasurenents taken for the job, but shall be within 6 nm (1/4 inch)of the

t hi ckness i ndi cat ed.

3.9 CONSTRUCTI ON JO NTS

At the end of each day's construction, a straight transverse construction
joint shall be forned by cutting back into the conpleted work to forma
true vertical face free of |oose or shattered material. Material along
construction joints not properly conpacted shall be renpbved and repl aced
with soil-bitunmen that is m xed, noistened, and conpacted in accordance
with this specification

3.10 PRI ME COAT

Bef ore dust settles on the area, a prinme coat of bitum nous material shal
be applied to the finished surface. Bitum nous material shall be uniformy
applied at the rate of 0.22 to 0.91 liters per square neter. Bitum nous
materi al shall be protected by sanding or dusting the treated surface.

Sand shall be unifornmy applied at the rate of 3.5 to 4.5 kil ograns per
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square neter.
3.11 Sanpl i ng and Testing

Sanpling and testing shall be performed by an approved conmercial testing
| aboratory or by facilities furnished by the Contractor. Work requiring

testing will not be permtted until the facilities have been inspected and
approved. The first inspection will be at the expense of the Governnent.
Costs incurred for any subsequent inspection required because of failure of
the facilities to pass the first inspection will be charged to the

Contractor. Tests shall be perforned in sufficient nunbers and at the

| ocations and tinmes directed to ensure that naterials and conpaction neet
specified requirenents. Certified copies of test results shall be
furnished to the Contracting Oficer

3.11.1 Field Density

Field in-place density shall be determ ned in accordance with ASTM D 2922.
Wth use of ASTM D 2922, the calibration curves shall be checked, and
adjusted if necessary, using the sand cone nethod as described in paragraph
Calibration of the ASTM publication. ASTM D 2922 results in a wet unit

wei ght of soil and when using this nethod, ASTM D 3017 shall be used to
determ ne the noisture content of the soil. The calibration curves
furnished with the noisture gauges shall be checked along with density

cal i bration checks as described in ASTM D 3017. Wth use of ASTM D 2922,

i n-place densities shall be checked by ASTM D 1556 at | east once per lift
for each 400 square neter of stabilized material. Calibration curves and
calibration test results shall be furnished within 24 hours of conclusion
of the tests. At least one field density test shall be perfornmed for each
200 square nmeters of each |layer of stabilized naterial

3.11.2 Si eve Anal ysis

A mnimum of 1 analysis shall be perforned for each 1000 netric tons of
material to be stabilized, with a m nimumof 3 anal yses for each day's run
until the course is conmpleted. Wen the source of materials is changed
and/ or deficiencies are found, the analysis shall be repeated and the
materi al already placed shall be retested to determ ne the extent of
unacceptable material. Al in-place unacceptable material shall be

repl aced at no additional cost to the Governnent.

3.11.3 Liquid Limt and Plasticity |ndex
One liquid limt and plasticity index shall be performed for each sieve
analysis. Liquid |linmt and plasticity index shall be in accordance with
ASTM D 4318.

3.11. 4 Extraction Test
Extraction tests shall be conducted in accordance with ASTM D 2172, to
confirmthe anmount of bitunen and noisture in the mxture. One test shal

be conducted for every 275 netric tons of mxture placed. Sanpling shal
be taken in accordance with ASTM D 979.
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3.11.5 Snoot hness Test

Measurenents for deviation fromgrade and cross section shown shall be
taken in successive positions parallel to the road centerline, with a
strai ght edge. Measurenents shall also be taken perpendicular to the road
centerline at 15 nmeter intervals.

3.11.6 Thi ckness

Thi ckness of the stabilized course shall be nmeasured at intervals which
ensure 1 neasurenent for each 400 square neters of stabilized course
Measurenents shall be made in 75 mm di aneter test holes penetrating the
stabilized course.

3.11.7 Bi t um nous Materi al

A sanpl e of the bitum nous material used shall be taken in accordance with
ASTM D 140 under the supervision of the Contracting Oficer. The sanple
will be retained by the Governnent.

3.12 MAI NTENANCE
Stabilized area shall be nmaintained in a satisfactory condition unti
accepted by the Contracting Oficer. Mintenance shall include i nmedi ate
repairs to any defects and shall be repeated as often as necessary to keep
the area intact. Defects shall be corrected as specifi ed.

3.13 TRAFFIC
Conpl eted portions of the soil-bitumen area may be opened to controlled
traffic within 4 hours of conpletion of the course, if approved by the

Contracting O ficer.

-- End of Section --
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SECTI ON 02722

AGGREGATE BASE COURSE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 117 (1995) Materials Finer Than 75 m croneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 127 (1988; R 1993el) Specific Gavity and

Absorption of Coarse Aggregate

ASTM C 128 (1997) Specific Gravity and Absorption of
Fi ne Aggregate

ASTM C 131 (1996) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 1556 (2000) Density and Unit Weight of Soil in

Pl ace by the Sand- Cone Met hod

ASTM D 1557 (2000) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-nfcu.m))

ASTM D 2487 (2000) dassification of Soils for
Engi neering Purposes (Unified Soil
O assification Systen)

ASTM D 4318 (2000) Liquid Limt, Plastic Limt, and
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Plasticity Index of Soils

ASTM E 11 (1995) Wre-doth Sieves for Testing
Pur poses

STATE OF NEVADA DEPARTMENT OF TRANSPORTATI ON (NDOT), MATERI ALS
TESTI NG DI VI SI ON

NDOT T230C (Rev C) Method of Test For Determining the
Percent of Fractured Faces

1.2 DEFI NI TI ONS
For the purposes of this specification, the follow ng definitions apply.
1.2.1 Aggr egat e Base

Aggr egat e base course (ABC) is well graded, durable aggregate uniformy
noi stened and nechanically stabilized by conpaction

1.2.2 Degree of Conpaction

Degree of conpaction shall be expressed as a percentage of the nmaxi mum
density obtained by the test procedure presented in ASTM D 1557.

1.3 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data

Pl ant, Equi pnent, and Tool s.

Li st of proposed equi pnent to be used in performance of
construction work, including descriptive data.

Waybi | I's and Delivery Tickets; G RE

Copi es of waybills and delivery tickets during the progress of
the work. Before the final statenent is allowed, the Contractor
shall file certified waybills and certified delivery tickets for
al | aggregates actually used.

SD- 06 Test Reports

Sanpling and testing; G RE
Field Density Tests; G RE.

Calibration curves and related test results prior to using the
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1.

devi ce or equi pnent being calibrated. Copies of field test
results within 24 hours after the tests are perfornmed. Certified
copies of test results for approval not |ess than 30 days before
material is required for the work.

4 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor.
Sanpling and testing shall be performed by a testing | aboratory approved in
accordance with Section 01451 CONTRACTOR QUALITY CONTROL. Work requiring
testing will not be permtted until the testing | aboratory has been

i nspected and approved. The materials shall be tested to establish
conpliance with the specified requirements; testing shall be perforned at
the specified frequency. The Contracting Oficer may specify the tine and
| ocation of the tests. Copies of test results shall be furnished to the
Contracting O ficer within 24 hours of conpletion of the tests.

4.1 Sanpl i ng

Sanpl es for |aboratory testing shall be taken in conformance with ASTM D 75.
When deened necessary, the sanpling will be observed by the Contracting
Oficer.

. 4.2 Tests

The following tests shall be perforned in confornance with the applicable
standards |i sted.

.4.2.1 Si eve Anal ysis

Si eve anal ysis shall be made in confornance with ASTM C 117 and ASTM C 136.
Si eves shall conformto ASTME 11. Particle-size analysis of the soils
shal |l al so be conpleted in conformance with ASTM D 422.

.4.2.2 Liquid Limt and Plasticity |ndex

Liquid limt and plasticity index shall be deternmined in accordance wth
ASTM D 4318.

.4.2.3 Mbi sture-Density Determ nations

The maxi mum density and opti mum noi sture content shall be determined in
accordance with ASTM D 1557.

.4.2. 4 Field Density Tests

Density shall be field neasured in accordance with ASTM D 1556. For the
net hod presented in ASTM D 1556 the base plate as shown in the draw ng
shal | be used.

.4.2.5 Wear Test

Wear tests shall be made on ABC course material in confornmance with ASTM C
131.
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1.4.2.6 Fractured Faces

The percentage fractured faces will be determined in accordance w th NDOT
T230C

1.4.3 Testing Frequency

1.4.3.1 Initial Tests
One of each of the following tests shall be perfornmed on the proposed
material prior to comencing construction to denonstrate that the proposed
material nmeets all specified requirenents when furnished. |If nmaterials

fromnore than one source are going to be utilized, this testing shall be
conpl eted for each source.

a. Sieve Analysis including 0.02 nmsize naterial

b. Liquid limt and plasticity index.

c. Misture-density relationship.

d. \Wear.

1.4.3.2 In Place Tests
Each of the followi ng tests shall be perforned on sanples taken fromthe
pl aced and conpacted ABC. Sanples shall be taken and tested at the rates
i ndi cat ed.
a. Density tests shall be perforned on every lift of naterial placed

and at a frequency of one set of tests for every 250 square neters, or

portion thereof, of conpleted area.

b. Sieve Analysis including 0.02 nmsize material shall be perforned
for every 500 netric tons, or portion thereof, of material placed.

c. Liquidlimt and plasticity index tests shall be perforned at the
sanme frequency as the sieve anal ysis.

1.5 WEATHER LI M TATI ONS

Construction shall be done when the atnospheric tenperature is above 2
degrees C. Wen the tenperature falls below 2 degrees C, the Contractor
shal |l protect all conpleted areas by approved net hods agai nst detrinental
effects of freezing. Conpleted areas damaged by freezing, rainfall, or

ot her weather conditions shall be corrected to neet specified requirenents.

1.6 PLANT, EQUI PMENT, AND TOOLS
Al plant, equipnent, and tools used in the perfornance of the work will be
subj ect to approval before the work is started and shall be maintained in

sati sfactory working condition at all tines. The equipnment shall be
adequate and shall have the capability of producing the required
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conpaction, neeting grade controls, thickness control, and snpothness
requirenents as set forth herein

PART 2 PRODUCTS
2.1 AGGREGATES

The ABC shall consist of clean, sound, durable particles of crushed stone,
crushed gravel, angular sand, or other approved material. ABC shall be
free of lunps of clay, organic matter, and other objectionable materials or
coatings. The portion retained on the 4.75 nm sieve shall be known as
coarse aggregate; that portion passing the 4.75 mmsieve shall be known as
fine aggregate.

2.1.1 Coar se Aggregate

Coarse aggregates shall be angular particles of uniformdensity. Wen the
coarse aggregate is supplied fromnore than one source, aggregate from each
source shall meet the specified requirements and shall be stockpiled
separatel y.

a. Crushed Gravel: Crushed gravel shall be manufactured by crushing
gravel s, and shall nmeet all the requirenments specified bel ow

b. Crushed Stone: Crushed stone shall consist of freshly m ned
quarry rock, and shall neet all the requirenents specified bel ow.

2.1.1.1 Aggr egat e Base Course

ABC coarse aggregate shall not show nore than 50 percent |oss when

subj ected to the Los Angel es abrasion test in accordance with ASTM C 131
The amount of flat and el ongated particles shall not exceed 30 percent. A
flat particle is one having a ratio of width to thickness greater than 3;
an elongated particle is one having a ratio of length to width greater than
3. In the portion retained on each sieve specified, the crushed aggregates
shal |l contain at |east 50 percent by weight of crushed pieces having two or
nore freshly fractured faces with the area of each face being at | east

equal to 75 percent of the snallest nidsectional area of the piece. Wen
two fractures are contiguous, the angle between planes of the fractures
nust be at | east 30 degrees in order to count as two fractured faces.
Crushed gravel shall be manufactured fromgravel particles 50 percent of

whi ch, by weight, are retained on the nmaxi num si ze sieve listed in TABLE 1.

2.1.2 Fi ne Aggregate
Fi ne aggregates shall be angular particles of uniformdensity. Wen the
fine aggregate is supplied fromnore than one source, aggregate from each
source shall nmeet the specified requirenents.

2.1.2.1 Aggr egat e Base Course
ABC fine aggregate shall consist of screenings, angular sand, crushed

recycled concrete fines, or other finely divided mneral natter processed
or naturally conbined with the coarse aggregate.
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2.

1.3 Gradati on Requirenents

The specified gradation requirenments shall apply to the conpl eted base
course. The aggregates shall have a maxi num size of 25 nm and shall be
continuously well graded within the linmts specified in TABLE 1. Sieves
shall conformto ASTME 11

TABLE 1. GRADATI ON OF AGCGREGATES

Si eve Per cent age by Wi ght
Desi gnati on Passi ng Squar e- Mesh Sieve
25.0 mm 100

19.0 mm 90- 100

4.75 mm 35-65

1.18 mm 15-40

0. 075 mm 2-10

NOTE 1: Particles having diameters less than 0.02 mmshall not be in
excess of 3 percent by weight of the total sanple tested.

NOTE 2: The values are based on aggregates of uniformspecific gravity.

If materials fromdifferent sources are used for the coarse and fine
aggregates, they shall be tested in accordance with ASTM C 127 and ASTM C
128 to determine their specific gravities. |If the specific gravities vary
by nore than 10 percent, the percentages passing the various sieves shal
be corrected as directed by the Contracting Oficer

. 1.4 Liquid Limt and Plasticity |ndex

Liquid limt and plasticity index requirenents shall apply to the conpleted
course and shall also apply to any conponent that is blended to neet the
required gradation. The portion of any conponent or of the conpleted
course passing the 0.425 nmm sieve shall be either nonplastic or have a
liquid limt not greater than 25 and a plasticity index not greater than 5.

PART 3 EXECUTI ON

3.

1 GENERAL REQUI REMENTS

When the ABC is constructed in nore than one | ayer, the previously
constructed | ayer shall be cleaned of |oose and foreign matter by sweeping
wi th power sweepers or power broons, except that hand broons may be used in
areas where power cleaning is not practicable. Adequate drai nage shall be
provided during the entire period of construction to prevent water from
collecting or standing on the working area. Line and grade stakes shall be
provi ded as necessary for control. G ade stakes shall be in lines parallel
to the centerline of the area under construction and suitably spaced for
string |ining.
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3.

3.

2  OPERATI ON OF AGCREGATE SOURCES
Aggregates shall be obtained fromoffsite sources.
3  STOCKPI LI NG MATERI AL

Prior to stockpiling of material, storage sites shall be cleared and

| evel ed by the Contractor. Al materials, including approved nateria
avai | abl e from excavati on and gradi ng, shall be stockpiled in the manner
and at the locations designated. Aggregates shall be stockpiled on the
cleared and | evel ed areas designated by the Contracting Oficer to prevent
segregation. Materials obtained fromdifferent sources shall be stockpiled
separately. Waybills and Delivery tickets are required for each | oad.

.4 PREPARATI ON OF UNDERLYI NG COURSE

Prior to constructing the ABC, the underlying course or subgrade shall be
cl eaned of all foreign substances. At the tinme of construction of the ABC,
t he underlying course shall contain no frozen material. The surface of the
under | yi ng course or subgrade shall neet specified conpaction and surface
tol erances. The underlying course shall conformto Section 02300
EARTHWORK. Ruts or soft yielding spots in the underlying courses, areas
havi ng i nadequat e conpacti on, and devi ations of the surface fromthe
requi renents set forth herein shall be corrected by | oosening and renovi ng
soft or unsatisfactory material and by addi ng approved material, reshaping
to line and grade, and reconpacting to specified density requirenents. For
cohesi onl ess underlyi ng courses containing sands or gravels, as defined in
ASTM D 2487, the surface shall be stabilized prior to placenent of the ABC
Stabilization shall be acconplished by m xing ABC into the underlying
course and conpacting by approved nethods. The stabilized naterial shal
be considered as part of the underlying course and shall neet al
requi renents of the underlying course. The finished underlying course
shal |l not be disturbed by traffic or other operations and shall be
mai ntai ned by the Contractor in a satisfactory condition until the ABCis
pl aced.

.5 | NSTALLATI ON

.5.1 M xing the Materials

The coarse and fine aggregates shall be mxed in a stationary plant, or in
a traveling plant or bucket | oader on an approved paved working area. The
Contractor shall nake adjustnents in mxing procedures or in equipnment as
directed to obtain true grades, to mninize segregati on or degradation, to
obtain the required water content, and to insure a satisfactory ABC neeting
all requirements of this specification

.5.2 Pl aci ng

The m xed material shall be placed on the prepared subgrade in a single

| ayer of uniformthickness with an approved spreader. No |ayer shal

exceed 200 mm or | ess than 75mm when conpacted. The |ayer shall be so

pl aced that when conpacted it will be true to the grades or |evels required
with the | east possible surface disturbance.
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3.5.3 Grade Contr ol

The finished and conpleted ABC shall conformto the lines, grades, and
cross sections shown. Underlying nmaterial (s) shall be excavated and
prepared at sufficient depth for the required ABC thickness so that the
finished ABC with the subsequent surface course will neet the designated
gr ades.

3.5. 4 Edges of Base Course

Additionally, approved fill material shall be placed al ong the outer edges
of ABC in sufficient quantities to conpact to the thickness of the course
being constructed allowing at least a 300 mMmwi dth of this material to be
roll ed and conpacted. |If this base course material is to be placed

adj acent to anot her pavenent section, then the |layers for both of these
sections shall be placed and conpacted along this edge at the sane tine.

3.5.5 Conpaction

Each | ayer of the ABC shall be conpacted as specified with approved
conpaction equi prent. Water content shall be naintai ned during the
conpaction procedure to within plus or mnus 5 percent of the optinum water
content deternmined fromlaboratory tests as specified in paragraph SAMPLI NG
AND TESTING Rolling shall begin at the outside edge of the surface and
proceed to the center, overlapping on successive trips at |east one-half
the width of the roller. Alternate trips of the roller shall be slightly
different I engths. Speed of the roller shall be such that displacenent of
t he aggregate does not occur. |In all places not accessible to the rollers,
the m xture shall be conpacted with hand-operated power tanpers. The
Contractor shall nake such adjustnents in conpacting or finishing
procedures as nmay be directed to obtain true grades, to mninze
segregation and degradation, to reduce or increase water content, and to
ensure a satisfactory ABC. Any materials that are found to be
unsatisfactory shall be renoved and replaced with satisfactory nmaterial or
reworked, as directed, to neet the requirenments of this specification

3.5.6 Thi ckness

Conpact ed thickness of the aggregate course shall be as indicated. No

i ndi vidual |ayer shall exceed 200 mm nor be less than 75 nmin conpacted

t hi ckness. The total conpacted thickness of the ABC course shall be within
13 mm of the thickness indicated. Were the nmeasured thickness is nore
than 13 mm deficient, such areas shall be corrected by scarifying, adding
new materi al of proper gradation, reblading, and reconpacting as directed.
Where the nmeasured thickness is nore than 13 nm thicker than indicated,
the course shall be considered as conform ng to the specified thickness
requi renents. Average job thickness shall be the average of all thickness
neasurenents taken for the job, but shall be within 6 mm of the thickness
i ndicated. The total thickness of the ABC course shall be neasured at
intervals in such a manner as to ensure one neasurenent for each 500 square
neters of base course. Measurenents shall be made in 75 mm di aneter test
hol es penetrating the base course.
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3.5.7 Fi ni shi ng

The surface of the top layer of ABC shall be finished after final
conpaction by cutting any overbuild to grade and rolling with a

steel -wheeled roller. Thin layers of material shall not be added to the
top layer of base course to neet grade. |If the elevation of the top |ayer
of ABCis 13 mmor nore bel ow grade, then the top |ayer should be
scarified to a depth of at |east 75 mmand new material shall be blended in
and conpacted to bring to grade. Adjustnments to rolling and finishing
procedures shall be nmade as directed to mninize segregation and
degradati on, obtain grades, maintain nmoisture content, and insure an
accept abl e base course. Should the surface becone rough, corrugated,
uneven in texture, or traffic marked prior to conpletion, the
unsatisfactory portion shall be scarified, reworked and reconpacted or it
shal | be replaced as directed.

3.5.8 Snoot hness

The surface of the top |layer shall show no deviations in excess of 10 mm
when tested with a 3.05 neter straightedge. Deviations exceeding this
amount shall be corrected by renoving material and replacing with new
material, or by reworking existing material and conpacting it to neet these
speci fications.

3.6 TRAFFI C

Conpl eted portions of the ABC course may be opened to limted traffic,
provided there is no marring or distorting of the surface by the traffic.
Heavy equi pnment shall not be permitted except when necessary to
construction, and then the area shall be protected agai nst narring or
danmage to the conpl et ed work.

3.7 MAI NTENANCE

The ABC shall be maintained in a satisfactory condition until the ful
paverment section is conpleted and accepted. Maintenance shall include

i Mmediate repairs to any defects and shall be repeated as often as
necessary to keep the area intact. Any area of ABC that is danaged shal
be reworked or replaced as necessary to conply with this specification

3.8 DI SPOSAL OF UNSATI SFACTORY MATERI ALS
Any unsuitable materials that nust be renpved shall be di sposed of as

directed. No additional paynents will be nade for materials that nust be
repl aced.

-- End of Section --
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SECTI ON 02741

HOT- M X ASPHALT (HMA) FOR ROADS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 117 (1995) Materials Finer Than 75 m croneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 131 (1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

ASTM C 150 (1999a) Portl and Cenent

ASTM C 566 (1997) Total Evaporabl e Mi sture Content
of Aggregate by Drying

ASTM D 140 (2000) Sanpling Bitum nous Materials

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 995 (1995b) M xing Plants for Hot-M xed,
Hot - Lai d Bitum nous Paving M xtures

ASTM D 1461 (1985; R 1994) Misture or Volatile
Distillates in Bitum nous Paving M xtures

ASTM D 1559 (1989) Resistance to Plastic Flow of
Bi t um nous M xtures Using Marshall
Appar at us

ASTM D 2172 (1995) Quantitative Extraction of Bitunen

from Bi tum nous Paving M xtures

ASTM D 2489 (2000) Degree of Particle Coating of
Bi t um nous- Aggregate M xtures
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ASTM D 2950 (1997) Density of Bitum nous Concrete in
Pl ace by Nucl ear Met hod

ASTM D 3381 (1992; R 1999) Viscosity-G aded Asphalt
Cenent for Use in Pavenent Construction

ASTM D 3666 (2000) M ni nrum Requirenents for Agencies
Testing and | nspecting Bituni nous Paving
Materi al s

ASTM D 4318 (2000) Liquid Limt, Plastic Limt, and

Plasticity Index of Soils

ASTM D 4867/ D 4867M (1996) Effect of Mbdisture on Asphalt
Concrete Paving M xtures

ASTM D 5444 (1998) Mechani cal Size Anal ysis of
Extracted Aggregate

ASTM D 6307 (1998) Asphalt Content of Hot M x Asphalt
by Ignition Method

ASPHALT | NSTI TUTE (Al)

Al MB-2 (1997) M x Design Methods for Asphalt
Concrete and Ot her Hot-M x Types

STATE OF NEVADA DEPARTMENT OF TRANSPORTATI ON (NDOT), MATERIALS
TESTI NG DI VI SI ON

NDOT T230C (Rev C) Method of Test For Determining the
Percent of Fractured Faces

1.2 DESCRI PTI ON OF WORK

The work shall consist of pavenent courses conposed of mneral aggregate
and asphalt naterial heated and mixed in a central m xing plant and pl aced
on a prepared course. HVA designed and constructed in accordance with this
section shall conformto the lines, grades, thicknesses, and typical cross
sections shown on the drawings. Each course shall be constructed to the
depth, section, or elevation required by the drawi ngs and shall be roll ed,
finished, and approved before the placenment of the next course.

1.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnent. The "RE" designhates
that the Resident Ofice will review the submttal for the Governnent. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Preconstruction Submttals
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Quality Control Plan for hot-mx asphalt; G RE
The Contractor shall devel op an approved Quality Control Plan for hot-mx
asphalt. Hot-m x asphalt for paynent shall not be produced until the
quality control plan has been approved.
SD- 03 Product Data
Waybi | I's and Delivery Tickets.
WaybilI's and delivery tickets submtted during progress of the work.
SD- 04 Sanpl es

Asphalt Cenent Bi nder.

Sanpl es of the asphalt cenent binder specified shall be subnitted for
approval not |ess than 14 days before start of the test section.

SD- 05 Design Data
Bi t um nous Pavenent M x Design; G RE

Copy of M x Design selected. Report to be subnitted and signed by a Gvil
Engi neer Licensed to Practice in the State of Nevada.

Job Mx Formula; G RE

Properties of Bitum nous Pavenent M xture; G RE
The job mix formula and properties of bitum nous pavenent m xture shall be
submitted in witing by the Contractor for approval at |east 14 days prior
to the start of paving operations.

SD- 06 Test Reports

Asphalt Content.

Aggregate Gradation.

Aggr egat e Moi st ure.

Tenper at ur es.

Moi sture Content of M xture.

Laboratory Air Voids, Marshall Stability and Fl ow.

I n-place Density.

Thi ckness.

Grade Conformance and Surface Snpot hness.
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Copies of test results. Reports to be subnmtted and signed by a C vi
Engi neer Licensed to Practice in the State of Nevada.

Asphalt Cenent Bi nder.
Copies of test data indicating grade certification shall be provided by the
supplier at the tinme of delivery of each load to the mx plant. Copies of
these certifications shall be submtted to the Contracting Oficer

Aggregates; G RE

Al'l aggregate test results and sanples shall be submitted to the
Contracting O ficer at |east 14 days prior to start of construction

QC Monitoring; G RE
QC test results.
SD-07 Certificates
Testing Laboratory; G RE
Certification of conpliance.
Plant Scale Calibration Certification

Certificate of the testing |laboratory, certification of conpliance, and
pl ant scale calibration certification

1.4 ASPHALT M XI NG PLANT

Pl ants used for the preparation of hot-nix asphalt shall conformto the
requirenents of ASTM D 995 with the foll owi ng changes:

a. Truck Scales. The asphalt m xture shall be wei ghed on approved
certified scales at the Contractor's expense. Scales shall be inspected
and seal ed at |east annually by an approved calibration |aboratory. The
pl ant scale shall have a valid plant scale calibration certification

b. Testing Facilities. The Contractor shall provide all necessary
| aboratory facilities for the Contractor's quality control testing and use
of the Governnent for acceptance testing, as necessary.

c. Inspection of Plant. The Contracting Oficer shall have access at al
times, to all areas of the plant for checki ng adequacy of equipmrent;

i nspecting operation of the plant; verifying weights, proportions, and

mat eri al properties; checking the tenperatures naintained in the
preparation of the mixtures and for taking sanples. The Contractor shal
provi de assi stance as requested, for the Governnent to procure any desired
sanpl es.

d. Storage Bins. Use of storage bins for tenporary storage of hot-m x
asphalt will be permtted as foll ows:
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1

(1) The asphalt mxture may be stored in non-insulated storage bins for
a period of time not exceeding 3 hours.

(2) The asphalt mxture nmay be stored in insulated storage bins for a
period of time not exceeding 8 hours. The mx drawn from bins shall neet
the sane requirenents as m x | oaded directly into trucks.

.5 HAULI NG EQUI PMENT

Trucks used for hauling hot-m x asphalt shall have tight, clean, and snpoth
netal beds. To prevent the m xture fromadhering to them the truck beds
shall be lightly coated with a mni num anount of paraffin oil, line
solution, or other approved nmaterial. Petroleum based products shall not
be used as a rel ease agent. Each truck shall have a suitable cover to
protect the m xture from adverse weat her. When necessary to ensure that
the mxture will be delivered to the site at the specified tenperature,
truck beds shall be insulated or heated and covers (tarps) shall be
securely fastened.

.6 ASPHALT PAVERS

Asphalt pavers shall be self-propelled, with an activated screed, heated as
necessary, and shall be capabl e of spreading and finishing courses of
hot-m x asphalt which will neet the specified thickness, snpothness, and
grade. The paver shall have sufficient power to propel itself and the
haul i ng equi pnent wi thout adversely affecting the finished surface. The
paver shall have a receiving hopper of sufficient capacity to pernit a
uni form spreadi ng operation. The hopper shall be equipped with a

di stribution systemto place the nmixture uniformy in front of the screed
wi t hout segregation. The screed shall effectively produce a finished
surface of the required evenness and texture wi thout tearing, shoving, or
gougi ng the nixture.

.7 ROLLERS

Rol l ers shall be in good condition and shall be operated at slow speeds to
avoi d di spl acenent of the asphalt m xture. The nunber, type, and wei ght of
rollers shall be sufficient to conpact the mxture to the required density
while it is still in a workable condition. Equiprment which causes
excessi ve crushing of the aggregate shall not be used.

. 8 STRAI GHTEDGE

The Contractor shall furnish and maintain at the site, in good condition
one 3.66 m straightedge for each bitum nous paver. Straightedge shall be
made avail able for Governnment use. Straightedges shall be constructed of

al um num or other |ightweight netal and shall have bl ades of box or
box-girder cross section with flat bottomreinforced to insure rigidity and
accuracy. Straightedges shall have handles to facilitate nmovenent on
pavenent .

9 GRADE AND SURFACE- SMOOTHNESS REQUI REMENTS
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Fi ni shed surface of bitum nous courses shall conformto gradeline and
el evations shown and to surface snpot hness requirenents specified.

1.9.1 Pl an G ade

The grade of the conpleted surface shall not deviate nore than 15.2 nm from
t he plan grade.

1.9.2 Sur f ace Snoot hness

When a 3.66 mstraightedge is laid on the surface parallel with the
centerline of the paved area or transverse fromcrown to pavenent edge, the
surface shall vary not nore than 6.4 nmfromthe straightedge.

1.10 GRADE CONTROL

Li nes and grades shall be established and mai ntai ned by means of |ine and
grade stakes placed at site of work. Elevations of bench marks used by the
Contractor for controlling pavenent operations at the site of work will be
det erm ned, established, and nmintained by the Governnment. Finished
paverment el evations shall be established and controlled at the site of work
by the Contractor in accordance with bench mark el evati ons furni shed by the
Contracting O ficer.

1.11 WEATHER LI M TATI ONS

The hot-m x asphalt shall not be placed upon a wet surface or when the
surface tenperature of the underlying course is less than specified in
Table 1. The tenperature requirenments may be waived by the Contracting
Oficer, if requested; however, all other requirenents, including
conpaction, shall be net.

Table 1. Surface Tenperature Linitations of Underlying Course

Mat Thi ckness, mm Degrees C
75 or greater 4
Less than 75 7

PART 2 PRODUCTS
2.1 AGGREGATES

Aggregates shall consist of stone, crushed stone, gravel, crushed gravel,
screenings, natural sand and mneral filler, as required. The portion of
material retained on the 4.75 mmsieve is coarse aggregate. The portion of
materi al passing the 4.75 nmsieve and retained on the 0.075 mmsieve is
fine aggregate. The portion passing the 0.075 mmsieve is defined as
mneral filler. Al aggregate test results and sanples shall be submtted
to the Contracting Oficer at |east 14 days prior to start of construction

2.1.1 Coar se Aggregate
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Coarse aggregate shall consist of sound, tough, durable particles, free
fromfilms of nmaterial that would prevent thorough coating and bonding with
the asphalt material and free fromorganic natter and ot her del eterious
substances. All individual coarse aggregate sources shall neet the

foll owi ng requirenents:

a. The percentage of |oss shall not be greater than 45 percent after
500 revol utions when tested in accordance with ASTM C 131.

b. The portion of the naterial larger than the 10 mm screen shall
contain at least 75 percent particles having fractured faces when tested in
accordance wi th NDOT T230C.

2.1.2 Fi ne Aggregate

Fi ne aggregate shall consist of clean, sound, tough, durable particles.

The aggregate particles shall be free fromcoatings of clay, silt, or any
obj ectionable material and shall contain no clay balls. Fine aggregate
shall have a plasticity index of 6 percent or less and a liquid Iimt of 35
percent or |ess when tested in accordance with ASTM D 4318.

2.1.3 Mneral Filler

Mneral filler shall consist of Portland cement conformng to ASTM C 150 or
shal | be nechanically reduced rock with the follow ng gradation.

Grain size in mr Per cent Fi ner
0. 075 75-100
0. 05 65- 100
0.02 35-65
0.01 26- 35
0. 005 10-22

Grain size shall be deternmined in accordance with ASTM D 422.

2.1. 4 Aggregate Gradation
The conbi ned aggregate gradation shall conformto the gradation specified
in Table 2, when tested in accordance with ASTM C 136 and ASTM C 117, and

shall not vary fromthe low linmt on one sieve to the high lint on the
adj acent sieve or vice versa, but grade uniformy fromcoarse to fine.

Table 2. Aggregate Gradation

Percent Passing

Si eve Size, mm by Mass
12.5 100
9.5 90- 100
4.75 55- 85
2.36 32-67
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Table 2. Aggregate Gradation

Percent Passing

Si eve Size, mm by Mass
0. 30 7-27
0. 075 2-10

2.2 ASPHALT CEMENT Bl NDER

Asphalt cenent binder shall conformto ASTM D 3381 Table 2, Viscosity G ade
AC-40. Test data indicating grade certification shall be provided by the
supplier at the tine of delivery of each load to the mx plant. Copies of
these certifications shall be submtted to the Contracting Oficer. The
supplier is defined as the |ast source of any nodification to the binder
The Contracting O ficer may sanple and test the binder at the mix plant at
any time before or during mx production. Sanples for this verification
testing shall be obtained by the Contractor in accordance with ASTM D 140
and in the presence of the Contracting Oficer. These sanples shall be
furnished to the Contracting Officer for the verification testing, which
shall be at no cost to the Contractor. Sanples of the asphalt cenent

bi nder specified shall be submtted for approval not |ess than 14 days
before start of the test section.

2.3 M X DESI GN

The Contractor shall devel op the bitum nous pavenent ni x design. The
asphalt mx shall be conposed of a m xture of well-graded aggregate,
mneral filler if required, and asphalt nmaterial. The aggregate fractions
shal | be sized, handled in separate size groups, and conbined in such
proportions that the resulting nixture neets the gradi ng requirenents of
the job mix formula (JMF). No hot-nmix asphalt for paynment shall be
produced until a JMF has been approved. The hot-m x asphalt shall be

desi gned using procedures contained in Al M5-2 and the criteria shown in
Table 3. If the Tensile Strength Ratio (TSR) of the conposite m xture, as
determ ned by ASTM D 4867/ D 4867Mis |less than 75, the aggregates shall be
rejected or the asphalt mixture treated with an approved anti-stri pping
agent. The anount of anti-stripping agent added shall be sufficient to
produce a TSR of not less than 75. |If an antistrip agent is required, it
shal |l be provided by the Contractor at no additional cost. Sufficient
materials to produce 90 kg of blended m xture shall be provided to the
Contracting O ficer for verification of mx design at |east 14 days prior
to the start of construction

2.3.1 JMF Requirenents
The job mix fornmula and properties of bitum nous pavenent m xture shall be
submitted in witing by the Contractor for approval at |east 14 days prior
to the start of paving operations and shall include as a m ni num

a. Percent passing each sieve size.

b. Percent of asphalt cenent.
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c. Percent of each aggregate and minera
d. Asphalt viscosity grade.

e. Nunmber of blows of hanmer per side of
f. Laboratory m xing tenperature.

g. Lab conpaction tenperature.

h. Tenperature-viscosity relationship of

[ Pl ot of the conbined gradation on the

stating the nom nal maxi mum si ze.

j. Gaphical plots of stability, flow, air voids,
m neral aggregate,
MB- 2.

DACW9- 02- B- 0009

filler to be used.

nol ded speci nen.

t he asphalt cenent.

0. 45 power gradation chart,

voids in the

and unit weight versus asphalt content as shown in Al

k. Specific gravity and absorpti on of each aggregate.

|. Percent natural sand.
m Per cent

aggregate).

particles with 2 or

n. Fine aggregate angularity.
0. Tensile Strength Ratio (TSR
p. Antistrip agent (if

g. VList of all nodifiers and anount

Table 3. Marshall
Test Property 50 Bl ow M Xx
Stability, newons
m ni mum *4450
Flow, 0.25 nm 8-18
Air voids, percent 3-5
TSR, m ni num per cent 75

* This is a mnimumrequirenent.

used.

The average during construction shal

nore fractured faces (in coarse

requi red) and anount.

Design Criteria

be

significantly higher than this nunber to ensure conpliance with the

speci fications.
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2.

3.2 Adjustnents to Field JWF

The Laboratory JMF for each mixture shall be in effect until a new formul a
is approved in witing by the Contracting Oficer. Should a change in
sources of any nmmterials be nade, a new | aboratory design shall be
perfornmed and a new JM- approved before the new material is used. The
Contractor will be allowed to adjust the Laboratory JMF within the limts
specified below to optimze mx volunetric properties with the approval of
the Contracting Officer. Adjustnents to the Laboratory JM- shall be
applied to the field (plant) established JM- and Iimted to those val ues as
shown. Adjustnents shall be targeted to produce or nearly produce 4
percent voids total mx

Table 4. Field (Plant) Established JM- Tol erances
Si eves Adj ust nents (plus or mnus), percent

12.5 mm
4,75 mm
2.36 mm
0. 075 mMm
Bi nder Cont ent

O WWww

I f adjustnments are needed that exceed these linmits, a new nix design shal
be devel oped. Tol erances given above may pernit the aggregate grading to
be outside the limts shown in Table 2; while not desirable, this is
accept abl e.

PART 3 EXECUTI ON

3.

1 PREPARATI ON OF ASPHALT BI NDER MATERI AL

The asphalt cenent naterial shall be heated avoiding | ocal overheating and
providing a continuous supply of the asphalt nmaterial to the mxer at a
uniformtenperature. The tenperature of unnodified asphalts shall be no
nore than 160 degrees C when added to the aggregates. Modified asphalts
shall be no nore than 174 degrees C when added to the aggregates.

.2 PREPARATI ON OF M NERAL AGGREGATE

The aggregate for the nixture shall be heated and dried prior to mxing.
No danage shall occur to the aggregates due to the maxi numtenperature and
rate of heating used. The tenperature of the aggregate and mneral filler
shal | not exceed 175 degrees C when the asphalt cenent is added. The
tenperature shall not be lower than is required to obtain conplete coating
and uniformdistribution on the aggregate particles and to provide a

m xture of satisfactory workability.

.3 PREPARATI ON OF HOT-M X ASPHALT M XTURE

The aggregates and the asphalt cenment shall be weighed or netered and
i ntroduced into the mxer in the anount specified by the JM-. The conbi ned
materials shall be mixed until the aggregate obtains a uniformcoating of
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asphalt binder and is thoroughly distributed throughout the m xture. Wt

m xing time shall be the shortest tine that will produce a satisfactory

m xture, but no | ess than 25 seconds for batch plants. The wet mixing tine
for all plants shall be established by the Contractor, based on the
procedure for determining the percentage of coated particles described in

ASTM D 2489, for each individual plant and for each type of aggregate used.
The wet mixing tine will be set to at |east achieve 95 percent of coated
particles. The npisture content of all hot-m x asphalt upon discharge from
the plant shall not exceed 0.5 percent by total weight of mxture as
neasured by ASTM D 1461.

3.4 PREPARATI ON OF THE UNDERLYI NG SURFACE

The underlying surface shall be maintained in suitable condition for the

pl acenent of asphaltic pavenent. |Imediately before placing the hot mx
asphalt, the underlying course shall be cleaned of dust and debris. The
surface of the base course will be inspected for adequate conpacti on and

surface tol erances specified in paragraph: GRADE AND SURFACE- SMOOTHNESS
REQUI REMENTS. Unsatisfactory areas shall be corrected, prior to
conmencenent of asphaltic pavenent |ay down operations.

3.5  TESTI NG LABCRATCRY

The | aboratory used to develop the JMF shall neet the requirenents of ASTM
D 3666. A certification signed by the nanager of the |aboratory stating
that it nmeets these requirenents or clearly listing all deficiencies shal
be submitted to the Contracting Officer prior to the start of construction
The certification shall contain as a mni num

a. Qualifications of personnel; |aboratory nmanager, supervising
technici an, and testing technicians.

b. A listing of equipnment to be used in devel oping the job m x.
c. A copy of the laboratory's quality control system

d. Evidence of participation in the AASHTO Materi als Reference
Laboratory (AVRL) program

3.6  TRANSPORTI NG AND PLACI NG
3.6.1 Transporting

The hot-m x asphalt shall be transported fromthe mxing plant to the site
in clean, tight vehicles. Deliveries shall be scheduled so that placing
and conpacting of mxture is uniformw th mninum stopping and starting of
the paver. Adequate artificial |ighting shall be provided for night

pl acenents. Hauling over freshly placed nmaterial will not be permtted
until the nmaterial has been conpacted as specified, and allowed to cool to
60 degrees C. To deliver mx to the paver, the Contractor shall use a
materi al transfer vehicle which shall be operated to produce conti nuous
forward notion of the paver. Waybills and delivery tickets are to be
submtted with each | oad.
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3.

6.2 Pl aci ng

The m x shall be placed and conpacted at a tenperature suitable for
obt ai ni ng density, surface snpothness, and other specified requirenments.
Upon arrival, the nmixture shall be placed to the full width by an asphalt
paver; it shall be struck off in a uniformlayer of such depth that, when
the work is conpleted, it shall have the required thickness and conformto
the grade and contour indicated. The speed of the paver shall be regul ated
to elimnate pulling and tearing of the asphalt nat. Unless otherw se
permtted, placenment of the mxture shall begin along the centerline of a
crowned section or on the high side of areas with a one-way slope. The

m xture shall be placed in consecutive adjacent strips having a mni num
width of 3 m The longitudinal joint in one course shall offset the
longitudinal joint in the course inmedi ately bel ow by at | east 300 mm
however, the joint in the surface course shall be at the centerline of the
paverment. Transverse joints in one course shall be offset by at [east 3 m
fromtransverse joints in the previous course. Transverse joints in

adj acent |anes shall be offset a mnimumof 3 m On isolated areas where
irregularities or unavoi dabl e obstacl es nmake the use of mechanica
spreadi ng and finishing equiprment inpractical, the mxture may be spread
and |uted by hand tools.

.7 COVPACTI ON OF M XTURE

After placing, the mxture shall be thoroughly and uniformy conpacted by
rolling. The surface shall be conpacted as soon as possibl e w thout

causi ng di spl acenment, cracking or shoving. The sequence of rolling
operations and the type of rollers used shall be at the discretion of the
Contractor. The speed of the roller shall, at all tines, be sufficiently
slow to avoid di splacenent of the hot m xture and be effective in
conpaction. Any displacenent occurring as a result of reversing the
direction of the roller, or fromany other cause, shall be corrected at
once. Sufficient rollers shall be furnished to handl e the output of the
plant. Rolling shall continue until the surface is of uniformtexture,
true to grade and cross section, and the required field density is
obtained. After the Contractor is assured of neeting grade and snpot hness
requirenents, rolling shall be continued until all roller nmarks are
elimnated and at | east 95 percent of the |aboratory maxi num density has
been achi eved. To prevent adhesion of the mxture to the roller, the
wheel s shall be kept properly noistened but excessive water will not be
permtted. In areas not accessible to the roller, the nmixture shall be

t horoughly conmpacted with hand tanpers. Any m xture that becones | oose and
broken, mxed with dirt, contains check-cracking, or is in any way
defective shall be renoved full depth, replaced with fresh hot m xture and
i medi ately conpacted to conformto the surrounding area. This work shal
be done at the Contractor's expense. Skin patching will not be all owed.

.8 JANTS

The formation of joints shall be nmade ensuring a continuous bond between
the courses and to obtain the required density. Al joints shall have the
sanme texture as other sections of the course and neet the requirenents for
snoot hness and grade.
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3.

8.1 Transverse Joints

The roller shall not pass over the unprotected end of the freshly laid

m xture, except when necessary to forma transverse joint. Wen necessary
to forma transverse joint, it shall be nade by neans of placing a bul khead
or by tapering the course. The tapered edge shall be cut back to its ful
depth and width on a straight line to expose a vertical face prior to
placing material at the joint. The cutback naterial shall be renmoved from
the project. 1In both nethods, all contact surfaces shall be given a |ight
tack coat of asphalt material before placing any fresh m xture agai nst the
joint.

.8.2 Longi tudi nal Joints

Longi tudinal joints which are irregul ar, damaged, unconpacted, cold (less
than 80 degrees C at the tine of placing adjacent |anes), or otherw se
defective, shall be cut back a mninmumof 50 mmfromthe edge with a
cutting wheel to expose a clean, sound vertical surface for the full depth
of the course. All cutback naterial shall be renoved fromthe project.

Al contact surfaces shall be given a light tack coat of asphalt materia
prior to placing any fresh mixture against the joint. The Contractor will
be allowed to use an alternate nmethod if it can be denobnstrated that
density, snoothness, and texture can be net.

.9 CONTRACTOR QUALI TY CONTROL

. 9.1 CGeneral Quality Control Requirenents

The Contractor shall devel op an approved Quality Control Plan for hot-mx
asphalt. Hot-m x asphalt for paynent shall not be produced until the
quality control plan has been approved. The plan shall address al
el ements which affect the quality of the paverment including, but not
limted to:

a. Mx Design

b. Aggregate G ading

c. Quality of Materials

d. Stockpil e Managenent

e. Proportioning

f. Mxing and Transportation

g. Mxture Volunetrics

h. Misture Content of M xtures

i. Placing and Finishing

j. Joints
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3.

3.

k. Conpaction
I. Surface Snoothness
9.2 Testing Laboratory

The Contractor shall have access to a fully equi pped asphalt |aboratory.
The | aboratory shall nmeet the requirenents as required in ASTM D 3666.
Laboratory facilities shall be kept clean and all equi pment shall be

mai ntai ned in proper working condition. The Contracting O ficer shall be
permtted unrestricted access to inspect the Contractor's | aboratory
facility, to witness quality control activities, and to perform any check
testing desired. The Contracting Oficer will advise the Contractor in
witing of any noted deficiencies concerning the |aboratory facility,

equi pment, supplies, or testing personnel and procedures. Wen, in the
opi nion of the Contracting Oficer, the deficiencies are serious enough to
adversely affect test results, the incorporation of the naterials into the
wor k shal |l be suspended i mediately and will not be pernitted to resune
until the deficiencies are corrected.

. 9.3 Quality Control Testing

The Contractor shall performall quality control tests applicable to these
specifications and as set forth in the Quality Control Program The
testing programshall include, but shall not be limted to, tests for the
control of asphalt content, aggregate gradation, aggregate noisture,
tenperatures, noisture content of mxture, laboratory air voids, Marshal
stability and flow, in-place density, thickness, grade confornance and
surface snoothness. A Quality Control Testing Plan shall be devel oped as
part of the Quality Control Program

.9.3.1 Asphal t Cont ent

A minimmof two tests to determ ne asphalt content will be performed per
1000 netric tons of asphaltic concrete produced by one of the follow ng

net hods: the extraction nethod in accordance with ASTM D 2172, Method A or
B, the ignition nmethod in accordance with the ASTM D 6307. For the
extraction method, the weight of ash, as described in ASTM D 2172, shall be
determ ned as part of the first extraction test perforned at the begi nning
of plant production; and as part of every tenth extraction test perforned
thereafter, for the duration of plant production. The |ast weight of ash
val ue obtained shall be used in the calculation of the asphalt content for
the m xture.

.9.3.2 Aggregate Gradation

Aggregate gradations shall be determ ned for each 1000 netric tons of
asphaltic concrete produced from nechani cal analysis of recovered aggregate
in accordance with ASTM D 5444. For batch plants, aggregates shall be
tested in accordance with ASTM C 136 using actual batch weights to

det erm ne the conbi ned aggregate gradati on of the m xture.

9.3.3 Aggregate Moisture
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The noi sture content of aggregate used for production shall be determ ned a
m ni mum of once per shift in accordance with ASTM C 566.

3.9.3.4 Tenper at ures

At | east one neasurenment of asphaltic concrete tenperature shall be taken
in each hour, in which paving operations are being conducted. Additiona
tests at additional |ocations, to determne the tenperature at the dryer,
the asphalt cenent in the storage tank, the asphalt m xture at the plant,
and the asphalt mixture at the job site, may be required as directed by the
Contracting O ficer.

3.9.3.5 Moi sture Content of M xture

The noisture content of the mixture shall be determ ned at | east once per
shift in accordance with ASTM D 1461 or an approved alternate procedure.

3.9.3.6 Laboratory Air Voids, Marshall Stability and Fl ow

M xture sanpl es shall be taken at |east once per 1000 netric tons and
conpacted into specinens, using 50 blows per side with the Marshall hanmer
as described in ASTM D 1559. After conpaction, the |aboratory air voids of
each speci men shall be deternined, as well as the Marshall stability and
flow.

3.9.3.7 In-Place Density

At |east three cores will be recovered and tested for every 1000 square
neters of pavenent, or one day's production, whichever is snmaller.
Additional tests nmay be taken as required by the Contracting Oficer. The
Contractor may conduct any additional necessary testing to ensure the
specified density is achieved. A nuclear gauge nay be used to nonitor
paverment density in accordance with ASTM D 2950. Record sanpling will be
by use of cores as indicated above.

3.9.3.8 Thi ckness
At |east three cores will be recovered and tested for every 1000 square
neters of pavenent, or one day's production, whichever is smaller.
Additional tests nmay be taken as required by the Contracting Oficer

3.9.3.9 Grade Conformance and Surface Snopot hness
The Contractor shall conduct the necessary checks to ensure the grade and
snoot hness requirenents are net in accordance wth paragraph GRADE AND
SURFACE SMOCOTHNESS REQUI REMENTS.

3.9.3.10 Addi tional Testing

Any additional testing, which the Contractor deens necessary to control the
process, may be performed at the Contractor's option

3.9.3.11 QC Monitoring
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The Contractor shall submt all QC test results to the Contracting Oficer
on a daily basis as the tests are perforned. The Contracting Oficer
reserves the right to nonitor any of the Contractor's quality control
testing and to performduplicate testing as a check to the Contractor's
quality control testing. At the conpletion of asphalt work the Contractor
shall subnit a certification of conpliance indicating that the work is in
conpliance with this section

3.9. 4 Action Required
3.9.4.1 Asphal t Cont ent

If there is a failure to neet the specified asphalt content production wll
cease and the Contracting O ficer will be inmediately notified. No

addi tional paving will occur until adjustnents to the plant and test
results confirmthat the specified asphalt is being supplied.

3.9.4.2 Aggregate Gradation

When the anmpunt passing any sieve is outside the specification limts, the
aggregate shall be inmediately resanpled and retested. |If there is another
failure on any sieve, the fact shall inmmediately be reported to the
Contracting Oficer, and i nmedi ate steps shall be taken to rectify the
situation.

3.9.4.3 Aggr egat e Moi sture Content
When the npisture content of the aggregates is outside specification
requi renents the aggregates shall be i mmedi ately resanpl ed and ret est ed.
If there is another failure, the fact shall inmediately be reported to the
Contracting Oficer, and i nmedi ate steps shall be taken to rectify the
situation.

3.9.4.4 Tenperat ure

When the tenperature of the bitum nous m xture is outside specification

requirenents the mxture shall be i mediately resanpled and retested. |If
there is another failure, the fact shall immediately be reported to the
Contracting Oficer, and i nmedi ate steps shall be taken to rectify the
situation. |In no case will overheated or carbonized m xtures be all owed.

3.9.4.5 Asphal t Properties

If there is a failure in any of the asphalt properties production wll
cease and the Contracting O ficer will be inmediately notified. No
addi tional paving will occur until adjustnents to the plant and test
results confirmthat the specified properties are being achieved.

3.9.4.6 Density

When test results indicate | ack of conpaction additional specinmens will be
obtained as directed by the Contracting Officer. Based on the test results
the Contractor will renove and replace the affected areas of pavenent.
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3.9.4.7 Thi ckness

When test results indicate that the finished paverent is 6 nmless than the
t hi ckness shown on the draw ngs, additional sanples will be taken to
determ ne the extent of defective thickness. The area determned will be
renoved and replaced or may be overlaid. The overlay will be a m ni mum of
25 mmthick and will be placed to duplicate slopes and drai nages of the
original pavenent. No skin patching will be all owed.

3.9.5 Sanpl i ng

When directed by the Contracting Officer, the Contractor shall sanple and
test any naterial which appears inconsistent with simlar material being
produced, unless such material is voluntarily renoved and repl aced or
deficiencies corrected by the Contractor. All sanpling shall be in
accordance with standard procedures specified.

3.9.6 Reports

Al results of tests conducted shall be reported as required. During
periods requiring protection fromweather, reports of pertinent
tenperatures or other relevant values shall be made daily. These

requi renents do not relieve the contractor of the obligation to report
certain failures inmrediately as required in precedi ng paragraphs. Such
reports of failures and the action taken shall be confirmed in witing in
the routine reports. The Contracting Oficer has the right to exam ne al
Contractor Quality Control records.

-- End of Section --
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SECTI ON 02748

Bl TUM NOUS TACK AND PRI ME COATS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 140 (2000) Sanpling Bitum nous Materials
ASTM D 977 (1998) Enulsified Asphalt
ASTM D 2027 (1976; R 1997) Cutback Asphalt

(Medi um Curing Type)

ASTM D 2995 (1993) Determ ning Application Rate of
Bi tum nous Distributors

.2 WAYBI LLS AND DELI VERY TI CKETS

Before the final statement is allowed, the Contractor shall file with the
Contracting O ficer certified waybills and certified delivery tickets for
all bitumnous materials used in the construction of the pavenent covered
by the contract. The Contractor shall not renpve bitum nous nmaterial from
storage until the initial outage and tenperature neasurenents have been
taken. The delivery or storage units will not be released until the final
out age has been taken by the Contracting O ficer; nor shall the Contractor
rel ease the car or storage tank taken until the final outage has been taken
by the Contracting O ficer.

.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 06 Test Reports

Sanpl i ng and Testi ng.
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Sanpling and testing shall be performed by an approved conmercial testing

| aboratory or by facilities furnished by the Contractor. Copies of al

test results for bitum nous materials shall be submitted within 24 hours of
conpletion of tests. Certified copies of the nanufacturer's test reports

i ndi cating conpliance with applicable specified requirenments shall be
submtted not |ess than 30 days before the material is required in the work.

SD-07 Certificates
Waybi | I's and Delivery Tickets; G RE

WaybilI's and delivery tickets shall be subnitted during progress of the
wor k.

1.4 PLANT, EQUI PMENT, MACH NES AND TOOLS
1.4.1 CGeneral Requirenents

Pl ant, equi pnent, nachines and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
tinmes. The equi pnent shall be adequate and shall have the capability of
produci ng the results specified.

1.4.2 Bi t um nous Di stri butor

The distributor shall have pneumatic tires of such size and nunber to
prevent rutting, shoving or otherw se danmagi ng the base surface or other

| ayers in the pavenent structure. The distributor shall be designed and
equi pped to spray the bitum nous naterial in a uniformdouble or triple lap
at the specified tenperature, at readily deternined and controlled rates
with an allowable variation fromthe specified rate of not nore than plus
or mnus 5 percent, and at variable widths. Distributor equipnent shal

i nclude a separate power unit for the bitumen punp, full-circulation spray
bars, tachoneter, pressure gauges, vol une-neasuring devi ces, adequate
heaters for heating of nmaterials to the proper application tenperature, a
thernoneter for reading the tenperature of tank contents, and a hand hose
attachment suitable for applying bitumnous material manually to areas

i naccessible to the distributor. The distributor shall be equipped to
circulate and agitate the bitum nous material during the heating process.

1.4.3 Power Broons and Power Bl owers

Power broons and power bl owers shall be suitable for cleaning the surfaces
to which the bitum nous coat is to be applied.

1.4.4 St orage Tanks

Tanks shall be capabl e of heating the bitum nous material, under effective
and positive control at all tines to the required tenperature. Heating
shal | be acconplished by steamcoils, hot oil, or electricity. An arnored
t hernoneter shall be affixed to the tank so that the tenperature of the

bi tum nous nmaterial may be read at all tines.
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1.5 WEATHER LI M TATI ONS

Bi t um nous coat shall be applied only when the surface to receive the

bi tum nous coat is dry. Bitum nous coat shall be applied only when the

at nospheric tenperature in the shade is 10 degrees C or above and when the
tenperature has not been below 2 degrees C for the 12 hours prior to
application.

PART 2 PRODUCTS
2.1 TACK COAT

Emul sified asphalt shall conformto ASTM D 977, Type SS-1h.
2.2 PRI VE COAT

Cut back asphalt shall conformto ASTM D 2027, Grade MC-70
PART 3 EXECUTI ON
3.1 PREPARATI ON OF SURFACE

| mredi ately before applying the bitum nous coat, all |oose material, dirt,
clay, or other objectionable material shall be renmbved fromthe surface to
be treated. To assure a uniform spread of the bitum nous coat, the portion
of the subgrade, subbase, or base course prepared for treatnent, if
excessively dry, shall be lightly sprinkled with water i medi ately before
the application as directed by the Contracting O ficer. For previously
constructed pavenent, the contact surface shall be dry and clean at the
time of treatment. Prior to application of the tack coat, an inspection of
the area to be treated shall be nade by the Contracting Oficer to
determ ne fitness of the area to receive the bitun nous coating.

3.2  APPLI CATI ON RATE
The exact quantities within the range specified, which may be varied to
suit field conditions, will be determned by the Contracting Oficer based
on trials made by Contractor.

3.2.1 Tack Coat
Bi tum nous material for the tack coat shall be applied in quantities of not
less than 0.20 liter nor nmore than 0.70 liter per square neter of pavenent
surf ace.

3.2.2 Prime Coat
Bi tum nous nmaterial for the prine coat shall be applied in quantities of
not less than 0.70 liter nor nore than 1.80 liters per square neter of
paverent surface.

3.3 APPLI CATI ON TEMPERATURE

3.3.1 Vi scosity Relationship
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Asphalt application tenperature shall provide an application viscosity
bet ween 20 and 120 square nm sec, kinematic. The tenperature viscosity
relation shall be furnished to the Contracting Oficer

3.3.2 Tenper at ure Ranges

The viscosity requirements shall determ ne the application tenperature to
be used. The following is a nornmal range of application tenperatures:

Bi t um nous Materi al Application Tenperature
MC- 70 120- 220 degrees C
SS-1h 70- 160 degrees C

3.4  APPLI CATI ON

Fol | owi ng preparation and subsequent inspection of the surface, the

bi tum nous coat shall be applied at the specified rate with uniform

di stribution over the surface to be treated. Al areas and spots m ssed by
the distributor shall be properly treated with the hand spray. Until the
succeedi ng | ayer of pavenent is placed, the surface shall be naintai ned by
protecting the surface agai nst damage and by repairing deficient areas at
no additional cost to the Governnent. |If required, clean dry sand shall be
spread to effectively blot up any excess bitum nous material. No snoking,
fires, or flames other than those fromthe heaters that are a part of the
equi pnment shall be permitted within 8 neters of heating, distributing, and
transferring operations of bitum nous material other than bitum nous

emul sions. All traffic, except for paving equipnent used in constructing
the surfacing, shall be prevented fromusing the underlying material

whet her prined or not, until the surfacing is conpleted. The bituni nous
coat shall conformto all requirenents as described herein. Waybills and
delivery tickets are to be submtted during progress of the work. To
obtain uniformapplication of the prime coat on the surface treated at the
junction of previous and subsequent applications, building paper shall be
spread on the surface for a sufficient distance back fromthe ends of each
application to start and stop the prine coat on the paper. |Imediately
after application, the building paper shall be renpved and destroyed.

3.5 CURI NG PERI OD

Fol | owi ng application of the bitum nous material and prior to application
of the succeeding | ayer of pavenent, the bitum nous coat shall be allowed
to cure and to obtain evaporation of any volatiles or noisture. Prinme coat
shall be allowed to cure w thout being disturbed for a period of at |east
48 hours or | onger, as nmay be necessary to attain penetration into the
treated course

3.6 FI ELD QUALI TY CONTRCL

Sanpl es of the bitum nous naterial shall be tested for conpliance with the
applicabl e specified requirenents. A sanple shall be obtained and tested
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by the Contractor for every 1900 netric tons of bitum nous material used.
3.7 SAMPLI NG AND TESTI NG

Sanpling and testing shall be performed by an approved conmercial testing

| aboratory or by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and
approved.

3.7. 1 Sanpl i ng

The sanples of bitum nous material, unless otherw se specified, shall be in
accordance with ASTM D 140. Sources from which bitum nous materials are to
be obtai ned shall be selected and notification furnished to the Contracting
Oficer within 15 days after the award of the contract.

3.7.2 Cal i brati on Test

The Contractor shall furnish all equipment, materials, and | abor necessary
to calibrate the bitum nous distributor. Calibration shall be made with

t he approved job material and prior to applying the bitum nous coat
material to the prepared surface. Calibration of the bitumn nous
distributor shall be in accordance with ASTM D 2995.

3.7.3 Trial Applications
Bef ore providing the conplete bitum nous coat, three lengths of at |east 30
nmeters for the full width of the distributor bar shall be applied to
eval uate the anmobunt of bitum nous nmaterial that can be satisfactorily
appl i ed.

3.7.3.1 Tack Coat Trial Application Rate
Unl ess ot herwi se authorized, the trial application rate of bitum nous tack
coat materials shall be applied in the ambunt of 0.20 liters per square
nmeter. Oher trial applications shall be nade using various anmpunts of
material as may be deened necessary.

3.7.3.2 Prinme Coat Trial Application Rate
Unl ess otherwi se authorized, the trial application rate of bitum nous
materials shall be applied in the amount of 1.10 liters per square neter.
O her trial applications shall be nade using various anpbunts of material as
may be deened necessary.

3.7. 4 Sanpling and Testing During Construction

Quality control sanpling and testing shall be perforned as required in
par agraph FlI ELD QUALI TY CONTROL.

-- End of Section --
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SECTI ON 02821

FENCI NG CHAI N- LI NK

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 116 (1995) Zinc-Coated (Gal vani zed) Stee
Wven Wre Fence Fabric

ASTM A 153/ A 153M (1998) Zinc-Coated (Hot Dip) on Iron and
St eel Hardware

ASTM A 392 (1996) Zi nc-Coated Steel Chain-Link Fence
Fabric

ASTM A 491 (1996) Al unm num Coated Steel Chain-Link
Fence Fabric

ASTM A 780 (2000) Repair of Danmged and Uncoat ed
Areas of Hot-Di pped Gal vani zed Coati ngs

ASTM A 824 (1995) Metallic-Coated Steel Marcelled
Tension Wre for Use Wth Chain Link Fence

ASTM C 94/ C 94M (2000) Ready-M xed Concrete

ASTM F 626 (1996a) Fence Fittings

ASTM F 883 (1997) Padl ocks

ASTM F 900 (1994) Industrial and Conmercial Sw ng
CGat es

ASTM F 1043 (1998a) Strength and Protective Coatings
on Metal Industrial Chain-Link Fence
Fr amewor k

ASTM F 1083 (1997) Specification for Pipe, Steel

Hot - Di pped Zi nc- Coat ed (Gal vani zed)
Wl ded, for Fence Structures
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ASTM F 1184 (1994) Industrial and Commerci al
Hori zontal Slide Gates

UNDERWRI TERS LABCRATORI ES (UL)

UL 467 (1993; Rev thru Aug 1996) G oundi ng and
Bondi ng Equi pnent

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-07 Certificates
Chain Link Fence; G RE.

Statenment, signed by an official authorized to certify on behalf of the
manuf acturer, attesting that the chain |ink fence and conponent materials
neet the specified requirenents.

PART 2 PRODUCTS
2.1 FENCE FABRI C

Fence fabric shall conformto the foll ow ng:
2.1.1 Chai n Link Fence Fabric

ASTM A 392, O ass 2, zinc-coated steel wire with mninum coating wei ght of
610 grans of zinc per square neter of coated surface, or ASTM A 491, Type
I, alum numcoated steel wire. Fabric shall be fabricated of 9 gauge wire
woven in 50 mm mesh. Fabric height shall be 1.8 mas shown. Fabric shall
be twi sted and barbed on the top selvage and knuckl ed on the bottom sel vage.

2.1.2 Wven Wre and Wre Netting

Woven wire shall conformto ASTM A 116 No. 12-1/2 cl ose nmesh fence; size as
indicated. Wre netting shall conformto ASTM A 116 heavy grade; size as
i ndi cat ed.

2.2 GATES

ASTM F 900 and/or ASTM F 1184. Gate shall be the type and swi ng shown.
Gate franmes shall conformto strength and coating requirenments of ASTM F
1083 for Group IA steel pipe, with external coating Type A, noni nal pipe
size (NPS) 1-1/2. Gate franes shall conformto strength and coating

requi renents of ASTM F 1043, for Group IC, steel pipe with external coating
Type A or Type B, nominal pipe size (NPS) 1-1/2. Gate fabric shall be as
specified for chain link fabric. Gate |leaves nore than 2.44 mwi de shall
have either internmedi ate menbers and di agonal truss rods or shall have
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tubul ar nmenbers as necessary to provide rigid construction, free fromsag
or twist. Gate |leaves less than 2.44 mw de shall have truss rods or

i nternedi ate braces. Gate fabric shall be attached to the gate frane by
nmet hod standard with the manufacturer except that welding will not be
permtted. Latches, hinges, stops, keepers, rollers, and other hardware
itens shall be furnished as required for the operation of the gate.
Latches shall be arranged for padl ocking so that the padlock will be
accessi ble fromboth sides of the gate. Stops shall be provided for

hol ding the gates in the open position.

2.3 POSTS
2.3.1 Metal Posts for Chain Link Fence

ASTM F 1083, zinc-coated. Goup |A wth external coating Type A steel
pipe. Goup IC steel pipe, zinc-coated with external coating Type A or
Type B and Group Il , fornmed steel sections, shall neet the strength and
coating requirenments of ASTMF 1043. Goup IIl, ASTMF 1043 steel

H section nay be used for line posts in lieu of line post shapes specified
for the other classes. Sizes shall be as shown on the drawi ngs. Line
posts and terminal (corner, gate, and pull) posts selected shall be of the
sanme designation throughout the fence. Gate post shall be for the gate
type specified subject to the Iimtation specified in ASTM F 900 and/ or
ASTM F 1184,

2.4 BRACES AND RAI LS

ASTM F 1083, zinc-coated, Goup |IA steel pipe, size NPS 1-1/4. Goup IC
steel pipe, zinc-coated, shall nmeet the strength and coating requirenents
of ASTM F 1043. Goup Il , formed steel sections, size 42 nm (1-21/32
inch), conforming to ASTM F 1043, may be used as braces and rails if Goup
Il Iine posts are furnished.

2.5 W RE
2.5.1 Tensi on Wre

Tension wire shall be Type | or Type Il, Cass 2 coating, in accordance
with ASTM A 824.

2.6  ACCESSCRI ES

ASTM F 626. Ferrous accessories shall be zinc or alum num coated. Truss
rods shall be furnished for each term nal post. Truss rods shall be
provided with turnbuckles or other equival ent provisions for adjustnent.
Tie wire for attaching fabric to rails, braces, and posts shall be 9 gauge
steel wire and match the coating of the fence fabric. M scell aneous
hardwar e coatings shall conformto ASTM A 153/ A 153M unl ess nodi fi ed.

2.7 CONCRETE
ASTM C 94/ C 94M using 19 nm naxi mum si ze aggregate, and having m ni num

conpressive strength of 21 MPa at 28 days. G out shall consist of one part
portland cenent to three parts clean, well-graded sand and the m ni num
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amount of water to produce a workable m x
2.8 PADLOCKS

ASTM F 883, Type POl, Grade 2, Size 44 mm (1-3/4 inch). Padlocks shall be
keyed ali ke and each | ock shall be furnished with two keys.

2.9 GROUND RODS

Rods nade of copper-clad steel shall conformto UL 467. G ound rods shal
be not less than 19.1 mMm (3/4 inch) in dianeter and 3.048 m (10 feet) in
| engt h.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Fence shall be installed to the lines and grades indicated. The area on
either side of the fence line shall be cleared to the extent indicated.

Li ne posts shall be spaced equidistant at intervals not exceeding 3 neters
(10 feet). Termnal (corner, gate, and pull) posts shall be set at abrupt
changes in vertical and horizontal alignment. Fabric shall be continuous
bet ween term nal posts; however, runs between terninal posts shall not
exceed 152.4 neters (500 feet). Any danmge to gal vani zed surfaces,

i ncludi ng wel ding, shall be repaired with paint containing zinc dust in
accordance with ASTM A 780.

3.2 EXCAVATI ON

Post hol es shall be cleared of |oose material. Waste material shall be
spread where directed. The ground surface irregularities along the fence
line shall be elimnated to the extent necessary to naintain a 50 mm

cl earance between the bottom of the fabric and finish grade.

3.3 POST | NSTALLATI ON
3.3.1 Posts for Chain Link Fence

Posts shall be set plumb and in alignnment. Except where solid rock is
encountered, posts shall be set in concrete to the depth indicated on the
drawi ngs. Where solid rock is encountered with no overburden, posts shal
be set to a mnimum depth of 457 mm (18 inches) in rock. Were solid rock
is covered with an overburden of soil or |oose rock, posts shall be set to
the m ni mum depth indicated on the drawi ng unless a penetration of 457 nm
(18 inches) in solid rock is achieved before reaching the indicated depth,
in which case depth of penetration shall termnate. Al portions of posts
set in rock shall be grouted. Portions of posts not set in rock shall be
set in concrete fromthe rock to ground | evel. Posts set in concrete shal
be set in holes not |ess than the di ameter shown on the draw ngs.
Dianmeters of holes in solid rock shall be at least 25 nm (1 inch) greater
than the | argest cross section of the post. Concrete and grout shall be

t horoughly consol i dated around each post, shall be free of voids and
finished to forma donme. Concrete and grout shall be allowed to cure for
72 hours prior to attachment of any itemto the posts.
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3.4 RAI LS
3.4.1 Top Rai

Top rail shall be supported at each post to forma continuous brace between
term nal posts. Were required, sections of top rail shall be joined using
sl eeves or couplings that will all ow expansion or contraction of the rail

3.4.2 Bott om Rai |

The bottomrail shall be bolted to double rail ends and double rail ends
shal |l be securely fastened to the posts. Bolts shall be peened to prevent
easy renoval. Bottomrail shall be installed before chain |ink fabric.

3.5 BRACES AND TRUSS RCDS

Braces and truss rods shall be installed as indicated and in confornmance
with the standard practice for the fence furnished. Horizonta
(conpression) braces and diagonal truss (tension) rods shall be installed
on fences over 1.83 m(6 feet) in height. A center brace or 2 diagona
truss rods shall be installed on 3.66 m (12 foot) fences. Braces and truss
rods shall extend fromterninal posts to |line posts. Diagonal braces shal

forman angl e of approximtely 40 to 50 degrees with the horizontal. No
bracing is required on fences 1.83 m (6 feet) high or less if a top rail is
i nstall ed.

3.6 TENSI ON W RES

Tension wires shall be installed along the top and bottom of the fence line
and attached to the term nal posts of each stretch of the fence. Top
tension wires shall be installed within the top 305 mm of the installed
fabric. Bottomtension wire shall be installed within the bottom 152 mm (6
inches) of the installed fabric. Tension wire shall be pulled taut and
shall be free of sag.

3.7 CHAI'N LI NK FABRI C

Chain link fabric shall be installed on the side of the post indicated.
Fabric shall be attached to terninal posts with stretcher bars and tension
bands. Bands shall be spaced at approximately 381 mm (15 i nch) intervals.
The fabric shall be installed and pulled taut to provide a snmooth and

uni form appearance free fromsag, w thout permanently distorting the fabric
di anond or reducing the fabric height. Fabric shall be fastened to |line
posts at approximately 381 mm (15 inch) intervals and fastened to all rails
and tension wires at approximately 610 mmintervals. Fabric shall be cut
by untw sting and renoving pickets. Splicing shall be acconplished by
weaving a single picket into the ends of the rolls to be joined. The
bottom of the installed fabric shall be 50 mm plus or mnus 13 nmm above the
gr ound.

3.8 GATE | NSTALLATI ON

Gates shall be installed at the locations shown. Hinged gates shall be
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nounted to swing as indicated. Latches, stops, and keepers shall be
installed as required. Padlocks shall be attached to gates or gate posts
with chains. H nge pins, and hardware shall be wel ded or otherw se secured
to prevent renoval

3.9 GROUNDI NG

Except as indicated below, netal fences that are electrically continuous
with netal posts extending at |east 600 nminto the ground require no
addi ti onal grounding. Oher fences shall be grounded on each side of every
gate. Fences shall be grounded by neans of ground rods every 300 to 450 m
of length when fences are located in isolated places, and every 150 to 225
mwhen in proximty (30 mor |less) to public roads, highways, and
bui |l dings. The connection to ground shall be made fromthe post where it
is of netal and is electricallsy continuous with the fencing.

Metal fences and netal hand rail system (pipe safety railing) crossed
by overhead powerlines in excess of 600 volts shall be grounded.

Fences and netal hand rail system crossed by powerlines of 600 volts or
nore shall be grounded at or near the point of crossing and at

di stances not exceeding 45 mon each side of crossing. G ound
conductor shall consist of No. 8 AWG solid copper wire. G ounding

el ectrodes shall be 19 mm (3/4 inch) by 3.05 m (10 foot) | ong
copper-clad steel rod. Electrodes shall be driven into the earth so
that the top of the electrode is at least 152 mm (6 inches) below the
grade. Wiere driving is inpracticable, electrodes shall be buried a

m ni mum of 305 nm deep and radially fromthe fence. The top of the

el ectrode shall be not less than 0.6 mor nore than 2.4 mfromthe
fence. Gound conductor shall be clanped to the fence or railing and
el ectrodes with bronze grounding clanps to create electrical continuity
bet ween fence posts, fence fabric, and ground rods.

-- End of Section --
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